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City  Engineer's  Office, 

Toronto,  December  31st,  1893. 

To  His   Worship  the  Mayo^'  and  Members  of  thf  Council  of  the 
Corporation  of  the  City  of  Toronto : 

Gentlemen, — In  compliance  with  Py^law  No.  2534,  I  beg  to  lay- 
before  j'ou  my  Annual  Report  setting  forth  the  various  works  of 
construction  carried  out  during  the  3'ear  ending  31st  December,  1893, 
together  with  details  of  cost  of  construction  and  maintenance. 

OFFICIAL  STAFF. 

The  following  is  a  list  of  the  chief  officers  who  compose  the 
official  stafl'  in  the  Works  and  Water  Works  Departments  : 

City    Engineer   and   Chief    Engineer   nf  \  Edward  H.  Keating,  M.  Inst.  C.E., 
Water  Works  Dept j      SI.  Am.  Soc.  C.E. 

Deputy  City  Engineer   Charles  H.  Rust,  M.  Can.  Sue.  C.E. 

Engineer  in  Charge  of  Sewers  and  Water 

Works  Construction   C.  L.  Fellowes,  C.E. 

Engineer  in  Charge  of  Roadways    H.  D.  Ellis,  D.L.S.,  O.L.S.,  Assoc. 

M.  Can.  Soc.  C.E. 

Engineer  iu  Charge  of  Bridges  and  Me- 
chanical Engineer  Waterworks  Dept  .John  Williams,  M.  Can.  Soc.  C.E. 

Surveyor Villiers  Sankey,  O.L.S. 

Street  Commissioner .John  Jones. 
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Aoc'UiK.u; Will.  McCartniiy. 

C'hiif  CKrk  Works  Dept E.  P.  U.kUhi. 

S,irt'inr_v  Cnniuiittt'o  on  Works A.  H.  Cli«rki>. 

Surftnry  City  Kiigiiieer    G.  J.  Ciuslle. 

Si'crctiiry  riiiiiilnn;,'  Di-pt C.  K.  Uuilge. 

Cliiof  Eiiiiiiioer  Main  I'linipiiig  Station    .Rolit.  Pink,  M.Kl. 

Cliief    Knsfineer    High    Level    Pninping 

Station Clins.  Hi'.il. 

Chief  Clerk  Water  Works  Dejn  Clias.  A.  Matthews. 

Forcnmn  of   Consti-uction   Watii    Works 

Dept Ka.  Foley. 

Foreman  in  Charge  Machine  Shop,  Water 

Works  Dept H.  ■).  Orpen. 

Foreman    in    Charge    Hydrants,     Water 

Works  Dept Win.  Black. 

Storekeeper  Water  Works  Dept Thos.  Skippon. 


WATER    WORKS    MATTERS. 
FINANCIAL. 

Tlie  total  f.xpfiiclituie  for  Water  Works  purposes  duiiiifj  tlio  year 
(exclusive  ot"  the  revenue  collection  and  inspection  brandies,  and  also 
exclusive  uf  interest  and  sinkincr  fund  on  the  dehenture  debt)  amounted 
to  §307,170.28,  divided  as  follows  : 

Net  ordinary  Working  expenses  SIt)<i,025  02 

Construction  account : 

Pipe-laying ..  >-40,(Mi8  10 

House  services.  11,817  .10 

New  engines .j3,u19  00 

Repairing  damaged  conduit,  including  work 

at  Ilanlan's  crib,  etc 31,4H5  58 

Investigation  re  new  source  ot  supply 2,504  3S 

141,144  at; 


8:«i7,lvo  28 


Till-  net  total  revenue  froin  all  source.s  was  S'1'46,734.  Tlu-  net 
expenditure  on  iiiaintenance  account  was  $160,02.5.92,  whicli,  with 
?'224,7.'52  lor  interest  on  sinking  fund,  made  a  total  charf,'e  of 
!if;{'.li).7.J7.'J2,  leaving  a  surplus  of  revenue  over  ordinary  woiking 
expeiihi.'K  of  §.5.5,970.08. 
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GENERAL. 

On  tlie  3Utli  Jaiuiaiy,  1893,  by  special  resolution  of  the  City 
Council,  all  the  works  ami  propertj'  under  the  inanageinent  of  the 
Water  Works  Departinent  were  placed  under  the  control  of  the  City 
Engineer,  the  rating  and  collection  branches  of  the  Department  being 
transferred  to  the  Cit}'  Treasurer. 

Owing  to  the  accident  to  the  conduit — which  is  referred  to  in 
the  annual  report  of  the  late  Superintendent,  Mr.  Wm.  Hamilton,  for 
1892 — the  entire  water  supply  of  the  Cit}'.  at  the  time  the  woiks 
were  placed  under  mj'  charge,  was  being  drawn  directly  from  the 
sewage-polluted  waters  orf  Toronto  harbor,  and  as  a  natural  conse- 
quence tj'phoid  fever  cases  and  deaths  increased  to  such  an  alarming 
extent  as  not  only  to  cause  the  greatest  anxiet3%  but  to  threaten  the 
business  prospects  of  the  City. 

The  accompanying  profile  shows  in  i-ed  lines  the  portions  of  the 
conduit  which  rose  above  the  surface  of  the  Bay.  and  which  remained 
disconnected  and  embedded  in  the  ice  until  the  nect-ssivry  repairs 
could  be  effected. 

I  have  alsD  indicated  on  the  pi'ofile  the  positions  of  all  the  breaks 
discovered  in  the  conduit,  wliich  have  since  been  repaired  and  are 
believed  now  to  be  perfectly  tight. 

In  addition  to  the  unfortunate  condition  of  the  conduit,  seriou.s 
defects  were  found  to  exist  in  the  old  pumping  well  and  at  Hanlan's 
crib,  both  of  wdiich  were  leaking  badly  and  admitting  large  quantities 
of  Bay  water  with  its  accompanying  impurities. 

Both  of  these  structures  have  siuce  been  thoroughly  repaired  and 
made  absolutely  tight. 

The  old  pumping  well  Avas  i-epaired  by  removing  all  the  damaged 
and  broken  cast-iion  plates  with  which  it  was  lined,  plugging  up  the 
voids  in  the  masonry,  substituting  new  plates  where  requii-ed,  and 
adding  an  additional  tier  to  the  top,  so  as  to  bring  it  above  the  normal 
level  of  the  Lake  and  prevent  any  leaknge  thi'ough  the  masonry  from 
flowing  over  the  top  of  the  well,  which  otherwise  would  ha\e  been 
liable  to  occur. 

Hanlan's  crib  was  repaired  and  made  tight  by  the  insertion  of  a 
steel  lining,  with  cast-iron  valves  both  on  the  inlet  and  outlets. 

The  6-foot  steel  conduit,  from  the  bell-buoy  crib  to  the  deep- 
water  intake,  was  also  found  to  be  seriously  defective.     This  conduit 
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oriijiimlly  rested  on  crilw,  so  that  portions  of  it  were  elevated  to  ^i 
considerable  lieifjlit  above  the  botttmi  of  the  Lake.  It  was  fonnd  on 
examination  that  the  eonduit  had  rolled  off'  these  erilis.  and  lay 
broken  and  embedded  in  the  soil  in  the  bottom  of  the  Lake.  No 
connection  existed  between  this  conduit  and  the  soutliern  end  of  the 
G-foot  wooden  conduit  at  tlie  bell-buoy,  and  it  was  found  to  be  almost 
conipietelj'  tilled  with  saud.  .•^o  that  it  was  u.seless,  a.s  no  water  was 
lM?ing  drawn  through  it. 

As  soon  as  possible,  after  this  discoverj'  was  made,  it  was  entirely 
tnken  up,  brought  into  the  City,  repaired  and  replaced,  with  the  addi- 
tion of  two  tlexilile  joints  and  a  new  vertical  bell-mouthed  intake  at 
the  outer  end,  projecting  seventeen  feet  above  the  bottom  of  the  Lake 
as  will  be  seen  by  reference  to  the  attached  profile  and  photograph. 

For  particulars  as  to  the  above  woi-ks  I  must  refer  to  the  accoin- 
jianyiug  report  of  Mr.  Williams,  the  engineer  in  charge  of  the  repairs, 
and  for  the  condition  of  aftairs  at  the  Main  dumping  Station,  I  must 
refer  to  the  report  of  Mr.  Pink,  the  chief  engineer  at  that  station. 

The  new  10,000,000-gallon  pumping-engine  (No.  4)  has  not  yet 
l>een  taken  oti"  the  hands  of  the  coutrnetors,  Messrs.  Geo.  F.  Blake 
&  Co.,  to  whom  another  contiact  for  an  additional  10,000,000-gallon 
engine  (No.  5)  has;  been  awarded  for  the  sum  of  S54,993.00. 

A  great  deal  of  trouVile  and  annoj'ance  has  been  experienced  by 
the  presence  of  large  t|uautilies  of  tine  saml  in  the  water,  which  has 
caused  considerable  damage  to  the  pumps,  water  meters  and  other 
machiner}'.  The  best  method  of  getting  rid  of  this  sand  is  now  under 
consideration. 

The  provisions  of  the  Tripartite  Esplanade  Agreement  have  neces- 
.sitated  the  re-arrangement  of  pipes  and  othei-  works  at  and  in  the 
vicinity  of  the  JIain  Pumping  Station,  involving  considerable  expendi- 
tures, for  which  no  provision  was  matle  in  the  agreement. 

Under  this  agreement  the  City  also  loses  about  an  acre  of  innij 
from  the  northern  end  of  the  Main  Pumping  Station  grounds,  and  the 
dock  at  which  coal  was  formerij'  landed,  on  the  eastern  side  of  the 
station,  has  been  closed  and  will  be  tilled  in. 

Access  to  the  Main  Pumping  Station  is  now  exceedingly  awkward 
and  dangerous,  V)y  reason  of  the  number  of  lailway  tracks  which  have 
t()  be  crossed  in  order  to  reach  it:  and  as  more  tracks  are  about  lieing 
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laid,  both  by  the  Canadian  Pacific  ami  Grand  Triinlt  Railways,  imme 
diatelj-  in  front  of  this  inipen-taut  station,  access  to  it  will  be  still  more 
difficult  and  dangerous  until  the  contcuiplrtted  bridge  at  the  foot  of 
John  Street  is  constructed.  Negotiations  for  the  construction  ami 
early  completion  of  this  bridge  ai-e  now  in  progress  with  the  railway 
companies  concerned. 

The  condition  of  atiairs  at  the  High  Level  Pumping  Station  and 
at  Rose  Hill  Reservoir  may  be  reported  as  generally  satisfactorj', 
except  that  at  the  Reservoir  certain  i-epairs  and  improvements  are 
needed,  which  are  referred  to  in  IJr.  Fellowes'  report. 

During  the  j^ear  the  following  additions  have  been  made  to  the 
distribution  system,  viz. :  "  • 

370  lineal  feet  of  36-inch  mains. 
9,000  "  12 

14,085  "  0         " 

09  tii-e  hydrants. 
76  valves. 

526  service  pipes. 

And  the  following  have  been  removed,  viz. : 

2,730  lineal  feet  of  12-inch  cement  mains. 

3,622             "  6  " 

1,583             "  8  "     iron  mains. 

460             "  6  " 

263             "  4  " 

10  fire  hydrants. 
8  stop  valves. 

5  check  valves. 

The  total  length  of  water  mains  now  in  use  is  244 .  96  miles. 

"  number  of  hydrants  "  2,827 

"  "  stop  valves  "  1,988 

check     "  "  62 

"  "  service  pipes         "  39,927 

Detailed  reports  from  the  chief  officers  of  the  two  departments 
will  be  found  appended  hereto,  and  also  the  usual  schedules. 

At  the  Main  Pumping  Station  the  total  quantitj"  of  water  pumped 
during  the  year  was  (),64G,021,-t.SS  imperial  gallons.  The  average 
daily  consumption  was  18,208,278  gallons,  as  against  18,246,371 
gallons  in  1892.  At  the  High  Level  Pumping  Station  the  total  quan- 
tity of  water    pumped    during    the    year   was   899,4.51,.58-i    imperial 
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L.'uii'>!is.      Tiif  iiN.iH^r  .ju.iiiiiiv  [.iiiiipeil  diiily  wns  2,4U4,250  gnllons, 
as  rt-iiinst  3.5SS,o3S  gallons  in  1802. 

For  inoiv  full  particulars  I  beg  to  refer  to  the  attached  "  Siun- 
nmrv  of  Statistics,"  prepared  in  accordance  with  the  recouunendation 
of  the  New  England  Water  Works  Association,  which  is  the  form  now 
rtilopteil  by  many  of  the  principal  cities  in"  the  United  States,  and 
whicli  will  be  found  of  considerable  interest  and  value,  especially  for 
the  purposes  of  easj-  reference  and  comparison. 

I  would  also  call  special  attention  to  my  report,  dated  30lh  Oct., 
1S93,  "  on  the  proposed  enlargement  and  improvements  in  the  Toronto 
Water  Works,"  which  I  have  embodied  in  the  Appendix,  not  only  in 
order  to  a*oid  repetition  as  far  as  possible,  but  that  it  ina\-  be  pre- 
servid  where  it  may  at  any  time  be  easily  referred  to. 

In  that  report  it  is,  among  other  things,  recommended  that  a  new 
24-inch  main  should  be  laid  along  Front  Street,  from  Simcoe  Street 
to  Sherbourne  Street,  at  an  estimated  cost  of  .S3G,000:  that  a  new 
30-inch  force  main  be  laid  from  the  intersection  of  Bathurst  and  Col- 
lege Streets,  along  Dupont.  McPhersou  and  Yonge  Streets  to  Rose  Hill 
Reservoir,  at  an  estimated  cost  of  ^Uio.oOO  :  and  that  a  new  12-inch 
high  service  main  be  laid  on  Avenue  Road,  from  Davenport  Road  to 
Bloor  Street,  at  an  estimated  cost  of  S5,500.  These  improvements  arc 
all  needed,  and  I  trust  tliat  in  the  public  interests  the  funds  for 
carrying  them  out  will  be  voted  as  soon  as  practicable.  As  there 
seems  to  have  been  some  misapprehension  regarding  tliese  works,  I 
might  add  that  they  ai-e  in  no  way  connected  with  the  proposed 
tunnel  scheme,  and  are  required  whether  that  or  anj*  other  project 
>houlil  be  adopted  for  incieasing  the  suppl}-  ol"  water  brought  into 
the  City. 

In  addition  to  the  above  improvements,  it  is  highly  desirable  tliat 
sL-jis  should  be  taken  to  improve  the  service  in  the  west  end,  by  pro- 
viding larger  mains  in  Park>lale,  in  place  of  the  existing  4-inch  pipes, 
which  are  too  small ;  and  in  the  ea-t  end,  by  making  such  alterations 
as  are  necessary  to  place  that  district  lying  east  of  the  River  Don  and 
north  of  Gerrard  Stree.,  in  the  high  service  system,  instead  nf  allow- 
ing it  to  remain  in  the  low  service,  which  is  inade(]uate  to  furnish 
effective  fire  protection. 
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WORKS    DEPARTMENT    MATTERS. 

FINANCIAL. 

During  the  year  tlie  total  expenditure  of  the  Works  Department 
(lint  iiichuling  Water  Works)  was  81,307,409.92,  divided  as  follows: 

General  appropriation §351,146  57 

Local  improvements 186,386  73 

Special  services 377,846  45 

Street  railway  pavements 392,030  17 

81,307,409:92 

The  amount  for  local  improvements  was  divided  as  follows: 

Sewers    S    9,899  32 

Pavements 102,316  50 

Sidewalks    43,127  17 

Grading,  bridges,  etc 31,043  74 


Total §186,386  73 

The  number  of  petitions  received  \w  the  Department  for  local 
improvement  works  duriu"  the  3'ear  was  58.  The  number  of  local 
improvements  recommended  was  266,  made  up  as  follows  : 

Sewers 13 

Roadwaj's 54 

Sidewalks 198 

Street  extensions 1 

Of  the  sidewalks  recommended,  2  were  for  concrete,  and  the 
remainder  for  wood. 

The  principal  work  that  has  engajred  the  attention  of  the  Depart- 
ment during  the  past  year  has  been  the  conversion  of  the  Street 
Railway  tracks  and  pavements.  Owing  to  the  dispute  arising  between 
the  Toi-onto  Kailwa\-  Company  and  the  City  as  to  the  meaning  of  the 
terms  "  permanent  pavement "  and  "  permanently  formed  roadway,"  in 
the  agreement  between  the  Company  and  the  City,  the  work  of  conver- 
sion was  sej'iousiy  delayed  and  was  not  cuinmenci'd  until  August.  This 
delay  necessitated  the  pushing  on  of  the  work  with  more  than 
ordinary  vigor  during  the  i-emainder  of  the  working  season,  and  the 
completion  of  some  of  the  pavements  later  in  the  year  than  is  gener- 
ally considered  desirable.  The  length  of  track  laid  during  the  year 
was  33.8  miles. 
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A5>hrriD(;es  lUY. 

In  the  inattii-  of  improving  tlie  sanitary  condition  of  Ashbiitlge's 
Hav.  contracts  weiv  uwarilctl  early  in  tlie  Spring,  tlie  work  being 
divided  into  two  sections  :  No.  1  embracing  the  dredging,  excavation 
and  formation  of  a  channel,  SO  feet  in  width  at  tlie  bottom,  from 
Toronto  Baj-  eastwardly  through  the  Government  Breakwater  and 
Mai-sh,  to  the  open  water  near  Leslie  Street,  covering  a  total  length 
of  9,300  feet  This  contract  was  awarded  to  F.  H.  McNamec  for  the 
sum  of  862,102.  Work  was  commenced  on  thi=  section  in  July,  and 
at  tlie  close  of  the  season  the  channel  had  been  partially  opened  up  - 
from  a  point  1,500  feet  west  of  the  GovcMiment  Breakwater  east- 
wardly about  4,100  feet.  From  Leslie  Street  westwardly  a  channel 
was  also  dredged  for  a  distance  i>f  about  1,300  feet  and  to  an  avei'age 
depth  of  about  6  feet. 

No.  2  .section  called  for  the  excavation,  dredging  and  formation 
of  a  channel,  80  feet  in  width  at  the  bottom,  through  the  sandbar 
dividing  Lake  Ontario  from  Ashbridge's  Baj',  and  also  the  construc- 
tion of  a  jetty  on  the  east  side  of  the  channel.  This  contract  was 
awarded  lo  John  Shields,  for  the  .sum  of  §44,9(i4,  and  up  to  tlie  end 
of  the  year  tlie  contractor  had  opened  up  the  channel,  though  not  to 
its  full  width,  and  had  also  made  some  progress  on  the  jetty. 

The  jetty  is  to  consist  of  three  rows  of  piles,  placed  8  feet  apart 
bi-twceii  centres,  both  transvei-sely  and  longitudinally,  mattresses  of 
lirush  and  small  trees,  a  hearting  of  small  stones,  weighing  about  100 
lbs.  each,  and  the  slopes  of  large  stones  weighing  from  3,000  to  4,000 
lbs.  Two  hundred  and  fifty  feet  of  tliis  jetty  have  been  com|)leted, 
and  303  piles  were  driven,  or  to  the  full  length  of  the  work,  besides 
which  the  stone  hearting  has  been  put  in  for  a  distance  of  800  feet, 
and  a  quantity  of  large  stone  has  been  put  in  place.  The  total  amount 
of  stone  of  all  kinds  put  in  this  work  up  to  the  end  of  the  year  was 
8,900  cubic  feet.  In  addition  to  this  the  mattresses  have  been  placed 
and  sunk  in  position  on  both  sides  of  the  jetty. 

In  Aufu.st  it  was  decided  to. construct  a  jetty  on  the  west  side  of 
the  above  channel,  and  in  September  the  contract  therefor  was 
awarded  to  R.  Grant,  for  the  sum  of  ?I.5,()()0.  The  contract  called  for 
the  construction  of  a  jetty  somewhat  .similar  to  the  eastern  one,  with 
the  exception  that  no  piling  is  required  ;  the  total  length  of  the  jetty  is 
to  be  430  feet,  and   no  hearting  of  small  stones  is   to  be  used,  the 
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specifications  calling  for  large  stones  of  not  less  than  3,000  lbs.  in 
weight.  Up  to  the  end  of  the  year  stone  has  been  placed  in  this 
jetty  up  to  the  zero  water-level  to  a  distance  of  100  feet  from  the 
northern  end  to  an  average  width  of  24  feet.  Mattresses  have  been 
placed  under  the  entire  length  of  this  work. 

I  trust  that  the  whole  of  these  works  will  be  completed  bj'  the 
close  of  the  woi-king  season  of  1894.  Until  these  jetties  are  extended 
further  southwardlj'  into  Lake  Ontario  it  is  possible  that  occasional 
dredging  operations  in  the  channel  may  be  required. 

SEWERS. 

During  the  vear  3  32  miles  of  sewers  were  constructed,  of  which 
1.10  miles  were  built  by  da}^  labor.  The  total  expense  of  this  work 
Avas  S-t.5,997.79,  making  a  total  of  225.07  miles  of  sewers  of  various 
sizes  within  the  City  limits.  During  the  year  90  miles  of  sewers 
have  been  flushed  and  cleaned,  at  a  cost  of  about  S59.65  per  mile.  A 
sewer  on  Queen  Street  East,  for  the  carr^'ing  utf  of  storm  water  to 
relieve  this  district,  has  been  constructed,  and  I  trust  that  now  this 
sewer  is  built  it  will  do  away  with  the  constant  flooding  of  cellars  in 
this  section  of  the  City  after  heavy  rain  storms.  A  sewer  on  Queen 
Street  West,  from  Bathurst  Street  to  the  Garrison  Creek,  was  also 
constructed  for  the  same  purpose.  All  the  sewers  emptying  into  Ash- 
bridge's  Bay  have  been  extended  southerly  towards  the  line  of  the 
proposed  channel.  Parliament  Street  sewer  has  been  extended  to 
deep  water.  Both  the  Simcoe  and  Bathurst  Street  sewers  have  been 
re-constructed  where  they  cross  under  the  railway  tracks  on  the 
Esplanade. 

During  the  j-ear  83.098.24  was  expended  in  the  dredging  of 
deposits  at  the  mouths  of  the  various  sewers  emptying  into  the  Bay. 

PRIVATE  DRAINS. 

Five  huudred  and  sixty-three  private  drains  have  Vieen  con- 
structed b^J- the  Department  during  the  year,  measuring  2.69  miles. 
The  total  amount  received  for  this  .service  was  811,266.84,  and  the 
expenditure  was  812,064.68.  Owing  to  the  decrease  in  the  number 
of  private  drains  constructed,  the  services  of  two  of  the  permanent. 
Inspectors  have  been  dispensed  with. 
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PLriMlUNC    INSPKCTKINS. 

The  nmnhor  of  inspections  mmle  fur  pluniliing,  ilrainawe  aiul 
snuikf  tests  was  14,ti05,  as  compared  with  lo.lOS)  in  1S92 

A  special  report  of  this  branch  of  tlie  l^epartniont  i>-  .ipimihIimI 
iiereto. 

R( )A l)\\ A Y   CONSTRUCTION. 

The  foliowinrr  is  a  summary  of  new  pavements  and  woric  done 
in  the  roadway  branch  of  tiiis  Department.  Tlie  total  lencjth  of  uew 
pavement  laid  diirincj  tlie  pjust  year  was  18.72  miles.  The  increased 
mileage  laid  during  the  year  was  composed  largely  of  permanent 
pavements  laiil  in  connectit.n  with  tlie  change  in  the  street  car  rails. 

Classe.s  of  Pavements  laid  in  1893. 

(luchiilivn  Pnrnnrnff  o;i    Tnicl;  AUn'i-nnrcs.) 

Asphalt .").(if>  miles. 

Ci'(l;ir  lilock  on  siiuil  "r  jihiiik  founiliilinns  .......  3.24      " 

Ci'dar  l.ldck  cm  cimcrcte 2.18      "' 

Stone  .setts  im  concrete ■■.71 

Uriclikon  concrete   :'k'.'i; 

Concrete  siilewalK  -  2.2.") 

Attached  to  the  report  of  the  Roadway  Engineer  will  he  fuuiid  a 
tal'le  which  I  think  will  pi-uve  of  interest  to  the  latcpayers,  a.s  it 
gives  the  cost  per  square  yard  of  different  classes  of  pavement  and 
also  the  cost  per  foot  frontage.  There  were  45  contracts  let  and  1 1 
remained  over  from  last  year,  making  a  total  of  50,  of  whicli  51  have 
l>eeu  completed,  leavin^r  5  to  lie  carried  out  tluring  the  coming  year. 

A  number  of  tables  will  be  found  attached,  giving  full  informa- 
tion regarding  the  operations  of  the  Department,  and  also  tables 
giving  tl/e  results  of  a  series  of  tests  of  ditterent  classes  of  materials 
jind  Irliks  iisiil  liming  the  year. 

.srUVEY   DEPARTMENT. 

In  addition  to  the  regular  routine  work  done  in  coiniection  with 
this  Department,  the  following  are  some  of  the  more  important 
matters  which  have  teen  undertaken  : 

The  coinj)lction  uf  arrangenionts  undei-  the  Esiiliinadf  Agreement, 
ilie  Windmill  Line  extension  and  a  number  of  arbitrations  in  connec- 
tion with  claims.  In  the  Esplanade  Agreement,  Mr.  ex-Alil.  Defoe 
was  appointed  by  the  Council  to  assist  the  City  Surveyor  in  dealing 
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with  the  real  estate  claims,  the  settlements  being  rather  complicated. 
Under  the  Esplanade  Agreement,  parts  of  Esplanade,  Siincoe,  John 
and  Peter  streets  weie  closed  by  tJy-law  and  given  to  the  G. T. R., 
that  corporation  having  acquired  the  nece.ssary  land  on  Front  Street 
fo»'  the  new  Union  Station  building.  The  south  train  shed  is  now  in 
course  of  completion  and  work  on  the  main  building  is  well  under 
way.  The  only  important  matters  in  connection  with  this  agreement 
yet  to  be  carried  out  are  the  construction  of  the  York  and  John 
Street  bridges  and  the  handing  over  of  the  alternative,  site  to  the 
C.  P.  R. ",  but  owing  to  certain  differences  as  to  the  interpretation  of 
the  agreement,  this  transfer  has  not  yet  been  carried  out,  and  the 
details  regarding  the  required  bridges  have  yet  to  be  arranged. 

WINDMILL  LINE  AGREEMENT. 

In  connection  with  this  agreement,  the  clerical  work  is  now  com- 
plete<l,  and  the  patents  to  the  City  have  been  issued  under  authority 
of  an  Order-in-Couneil.  Under  the  provisions  of  this  agi-eement  the 
southerly  limit  of  the  water  lots,  which  was  known  as  the  Windmill 
Line,  has  been  removed  southwardly  into  the  bay  a  distance  of  644 
feet,  between  Princess  and  York  Streets,  running  back  to  and  joining 
the  old  Windmill  Line  'on  Parliament  and  Brock  Streets.  By  this 
extension  it  is  now  possible  to  carry  all  the  City  wharves  into  deep 
water.  For  the  filling  in  and  construction  of  Lake  Street,  which  runs 
from  John  to  Parliament  Street,  a  limit  of  15  3'ears  is  allowed  in  the 
agreement,  and  for  the  filling  in  of  the  prolongation  of  the  present 
streets  a  limit  of  10  years. 

DON  IMPROVEMENT. 

A  complete  survey  has  been  made  and  plan  prepared  showing 
the  lands  taken  and  ail  the  buildings  adjacent  thereto.  This  work  is 
now  in  such  a  condition  that  the  assessment  for  the  cost  of  the 
improvement  upon  the  adjoining  property  may  be  proceeded  with  at 
once. 

BRIDGES. 

The  only  work  of  any  importance  in  connection  with  the  Bridge 
Department  was  the  building  of  a  new  steel  bridge,  with  wooden 
approaches,  at  the  Western  Cattle  Market,  and  strengthening  the 
Queen  Street  bridge  over  the  River  Don.  The  bridge  at  the  Cattle 
Market  was  built  for'  the  purpose  of  conveying  cattle  from  the  old 
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market  across  the  niilwa}-  trucks  to  the  new  ndditioii  recently  Innlt;. 
The  contnict  for  this  biiilge  was  awarded  to  the  O.  &  J.  Brwvn  Mfg. 
Co.,  of  Belleville.  The  work  wius  CDUHneiiced  in  the  ooLcinning  of 
May  and  completed  in  .Septeinbei'.  This  bridge  consists  of  two  lattice- 
girder  spans,  one  of  100  feet  and  one  of  60  feet  span,  supported  or* 
8teel  colunins  on  mus(>ni-y  foundations. 

QI'EEN   STRKET  BRIDGE  0\T;R  THE  DON, 

In  January,  1893,  a  contract  was  entered  into  with  the  Hamilton! 
Bridjje  Conipany  to  strengthen  this  bridge.  This  strengthening  con- 
sisted virtually  of  adding  a  bowstring  bridge  complete  in  every 
respect,  with  a  new  set  of  floor  girders  to  the  old  bridge.  The  work 
was  finished  in  April. 

STREET  CX>MMIStsIONERS  DEPARTMENT. 

The  Street  Commissioner,  in  his  report,  calls  uttenticm  to  the 
laige  number  of  roadways  which  were  laid  with  cedar  blocks  some 
nine  or  ten  years  ago,  and  which  are  now  entirely  worn  out.  It 
becomes  an  invpoi'tant  question  to  determine  the  best  course  to  be 
taken  for  the  improvement  of  these  pavements.  So  far  all  recom- 
mendations to  have  them  re-paved  on  the  initiative  system  have  been 
opposed,  petitioned  against  and  proved  unsuccessful.  The  Street 
Commissioner  suggests  that  the  blocks  should  be  entirely  removed 
from  the  most  dangerous  of  these  streets.  This  would  perhaps  pro- 
tect the  City  from  actions  fw  damage.s,  and  might  in  a  measure  have 
the  effect  of  inducing  the  property  owners  to  interest  themselves 
towards  getting  a  new  pavement.  The.se  streets  do  not  seem  to  have 
worn  out  with  traffic,  but  in  most  cases  the  wooden  blocks  have 
simply  decayed. 

MACADAM   ROADWAYS. 

Owing  to  the  refusal  of  the  Council  to  sanction  the  purchase  of 
a  steam  road-roller  and  a  stone-ciu.sher,  the  Department  has  been 
seriously  handicapped,  and  has  not  been  able  to  keep  these  roads  in 
as  good  condition  as  njight  otherwise  have  been  the  case. 

A  considerable  quantity  of  lake  gravel  has  been  used  for  top- 
dressing  macadam  streets  in  the  residential  sections  of  the  City. 

This  Department  has  also  had  to  do  a  great  deal  of  work  in  con- 
nection with  the  change  in  the  street  railway  system  in  re-construct- 
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ing  and  repairing  the  pavctiicnts  outside  the  rails  to  meet  the  changes 
■of  grade.  Stone  setts  on  conf-rcte  fnunilations  were  laid  by  day  work 
■on  George  and  Fredericlv  Streets,  from  King  to  Fi'ont  Street,  at  an 
average  cost  of  $3.67  per  square  yard.  This  includes  the  cost  of  the 
stone  setts  and  the  work  of  re-dressing  the  same  from  seven  inches  to 
five  inches,  to  correspond  to  the  new  rail. 

SCAVENfiERTNO. 

The  total  expenditure  in  tliis  lininch  of  the  Department  was 
■S58,32-1.23.  The  most  important  matter  in  connection  with  this  work 
■was  the  experiment  of  having  ashes  and  garlDage  removed  by  electric 
■cars.  Six  cars  were  constructed,  the  trucks  being  supplied  by  the 
'Toronto  Raihva3^  Company,  the  cars  having  a  capacitj''  of  13  cubic 
yards  each.  Tire  material  ^^^ls  carried  away  after  traffic  had  ceased 
at  night.  As  the  Council  did  not  see  fit  to  adopt  this  scheme  perma- 
nently the  work  had  to  be  discontinued,  although  the  Street  Commis- 
sioner expresses  himself  as  satisfied  that  a  very  large  saving  could 
have  been  effected.  To  remove  garbage,  as  at  present  handled,  from 
the  west  end  <3f  the  City  to  Booth  Avenue,  on  a  basis  of  30  cart-loads, 
which  equal  about  3  oar-loads,  the  cost  is  S30.75,  and  the  cost  to 
remove  the  same  by  electric  motors  was  ?21.15.  For  further  details 
in  this  matter,  I  would  refer  to  the  Street  Commissioner's  report,  as 
he  goes  fully  into  the  subject. 

The  tot-dl  number  of  loads  collected  thiKJUghout  the  City  during  the 
year  was  80,106.  Of  these,  9,662  loads  were  ccjnsvimed  at  the  eastern 
■crematory.  The  new  crematory  erected  this  year  for  the  western 
section  of  the  City  will  be  of  great  advantage  in  connection  with  this 
service.  Since  opej-ations  were  commenced  in  October,  the  number  of 
loads  consumed  at  the  latter  crematory  was  1,424. 

STREET   WATERING. 

Owing  to  the  large  amount  of  re-construction  and  pavement  work 
in  connection  with  the  street  railwaj'  during  the  past  summer,  this  ser- 
vice was  somewhat  crippled.  In  accordance  with  instructions  issued  to 
the  StreetComraissioner.the  watering  on  Yonge  and  King  Street  asphalt 
pavements  was  confined  entirelj'  to  the  track  allowances.  Since  last 
year  the  greater  number  of  the  City's  watering  carts  have  been  fitted 
with  .side-valve  sprinklers.  One  of  the  advantages  these  sprinklers 
have  is  a  considerable  saving  effected  in  the  quantity  of  water.     The 


18  iITY    EXGISEEHS    REPORT. 


total  (juantity  of  water  usod   in   tliis  siTvio-    was  r),!)'22.oOO  fj;nllons, 
represontiug  135,930  loads. 

WESTERN   ST.\BLES. 

I  would  aill  special  attention  to  the  Street  Commissioner's  report 
on  the  Jilnpiduted  condition  of  the  fram>'  structures  which  are  now 
used  as  stables  in  the  western  section  of  the  City.  It  is  highly 
advisable  that  these  old  buildings  should  be  pulled  down  and  brick 
buildings  substituted,  suitable  for  the  large  number  of  horses  and  the 
plant  owned  by  the  City  which  have  to  be  cared  for  at  the  western  , 
yard. 

WOODEN   SIDEWALKS. 

Tlie  total  mileage  constructed  during  the  year  wjus  19.67,  for 
which  969,243  feet,  b.  m.,  of  lumber  was  used,  and  27,721  lbs.  of  nails. 

SNOW   CLEANING. 

During  the  winter  of  1892-93,  299  miles  of  sidewalk  were  cleaned 
of  snow,  at  a  cost  of  ?7,737.y2,  being  at  the  rate  of  one-half  cent  per 
lineal  fo<jt  for  each  cleaning.  This  work  is  charged  as  a  local  improve- 
nieut  against  the  property. 

STREET  CLEANING. 

Since  May  last  the  asphalt  pavements  have  been  cleane<l  by  the 
patrol  or  orderly  system.  While  this  is  a  little  more  expensive,  it  is 
in  every  way  the  most  satisfactory.  The  number  of  miles  of  streets 
cleaned  during  the  year  was  1,302,  from  which  155,988  loads  of 
sweepings  were  I'emoved.  The  amount  expended  on  this  service  was 
?70,U8.72. 


Respectfully  submitted. 


i 


R    H.    KEATING, 

City  EiKjhteer. 


SUMMARY  OF  STATISTICS. 


TORONTO,    ONT.,    WATER   WORKS. 
Population,  188,904  (Spt-cial  Police  Census,  1893). 
Date  of  con.struction,  1872-7. 
By  whom  owned,  '  ity  of  Toronto. 
Source  of  supply.  Lake  Ontario. 
Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  machinery  : 

4,0(H),0(H)  and  8,()00,000-gallon  engines,  low  duty,  H.  R.  Wortliington. 

8,(100,000  (Martin),  Inglis  &  Hunter. 
10,000,000,  Geo.  F.  Blake  Mfg.  Co. 
10,000,000  (now  building),  Geo.  F.  Blake  Mfg.  Co. 

At  high  level  station,  two  engines  of  3,000,000  gallons  daily  capacity  eacli, 
Geo.  F.  Blake  Mfg.  Co. 

2.  Description  of  coal  : 

(o)  Good,  merchantable  anthracite. 
(6)  Large  egg. 

(c)  Pittston,    Scranton,    Lehigh,     Lackawanna,    Wilkesbarre,     or    other 

equally  good. 

(d)  .Price  per  ton,  S4.19  delivered  on  dock  or  in  coal-shed. 

(e)  Wood  :  Price  per  cord,  slabs,  §3. 

3.  Coal  consumed  for  year,  26,013,840  pounds.  r 

4.  Pounds  of  wood  consumed  =  coal  in  pounds,  19,911  pounds, 

5.  Total  fuel  consumed  for  year,  26,033,751  pounds. 

6.  Total  pumpage  per  year,  allowance  of   2  to  5  per  cent,  being  made  for  slip, 

6,646,021,488  imperial  gallons  net. 

7.  Average  static  head  against  \vhich  pumps  worked,  214. 

8.  Average  dynamic  head  against  which  pumped,  219.78  feet. 

9.  Average  number  of  gallons  pumped  per  pound  of  coal,  255.479. 

10.   Duty  (no  deductions  made  for  starting  or  banking  fires,  heating  building  or 
any  other  purpose),  56,106,498  foot  pounds. 
Cost  ok  Main  Pujiping  Station,  §109,582  56 
High  Level     "  8,481  62 


Total,  §118,064  18 

11.  Per  million  gallons  raised  against  dynamic  head  direct  (surplus  going  into 

Reservoir),  817.76. 
11«.  Cost  per  million  gallons  raised  against  dynamic  head  direct  ^surplus  going 
into  Reservoir),   Main  Pumping  Station  only,  S16.48. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  S. 080808. 
Cost  of  pumping,  figured  on  total  maintenance,  viz.,  8390,757.92. 

12a.   Cost   per  million  gallons  raised  one  foot  high  (dynamic).    Main   Pumping 
Station  only,  8.07498. 

13.  Per  million  gallons  raised  against  dynamic  head  into  mains  direct  (surplus 

going  into  Reservoir),  858.79. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic),  8.2674. 
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FINANCIAL. 


Reieuts. 

IXriaiim    I. 

From  consumers  : 

Water  rates,  (luiuestio     .  .  .  . 
"  innniifacturing 


Xet  receipts  for  water 

Miscellaneous  (rents,  rejinii's.  sales,  etc.)  , 
Cr.  for  coal  carried  over  to  Wi 


TotAl    I 

From  public  funds  : 

Hyilnints  (including  first  cost   of   hydrants  and 

repiiirs  to  sjime) 

Street  watering |. 

Public  buildings 

General 


Gross  receipts  from  all  sources. 


EXPENDlrTRE.S, 

Management  and  repairs  (including  Dr.  of  $I5,ol4.38 

for  coal  in  stock,  1st  January,  1893) 

Interest  on  bonds 

Sinking  fund  on  bonds • 

Commission  "  


T'ltal  maintenance  for  yej»r 

Balance  carried  to  general  funds  of  City 


7,493  33 
8,091  53 


00,600  00 

2.5,000  00 

3,599  18 

1,139  00 


188,905  fK) 

33,7H7  00 

2,000  00 


361.395  82 
.•?01,395  82 

lf>,184  ati 
377,580  ti8 


85,338  18 
4(52,918  86 


182,210  78 


224,732  (Kl 

406, '.(42  78 
55,976  08 

462,918  86 
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COXSTRUCTION. 


Receipts. 
Amir(Hiri;it,ii^ns  fritiu  ceneriil  Citv  funds 

8        c. 

8       c. 
144  Tit.S  SC 

Krdrti  ofht^r  sources                                       

(i.!l5K  57 

Total 

151,752  43 

RXPENDITUKES. 

Ext6nsi()ii  and  rciicwal  of  niaiiis     

40.0C.S   10 

11, M7  3(1 

Specials  : 

Reeoiistructidii  of  conduit  and  intake  pipe 

New  pumping  engines .... 

31,435  58 

55,319  a) 

2,504  38 

Balance  .          

89.258  m 
10,0U8  07 

• 

151,752  43 

CONSUMPTION. 

1.  Estimated  Population  (Special  Police  Census),  188,904. 

2.  "  "  on  lines  of  pipe,  185,000. 

3.  "  "  supplied  at  date,  185,000. 

4.  Total  number  gallons  consumed  for  year,  6,(516,413,007. 

5.  Passed  through  domestic  meters,  612,827,025  gallons,  or  9.26  per  cent. 

6.  '"  manufacturing  meters,  88,471,188  gallons,  or  1.33  per  cei>t. 

7.  Average  daily  consumption,  18,127,158. 

8.  Gallons  per  day  to  each  inhabitant,  95 .  95  imperial  gallons. 

9.  "  '*  consumer,  97.984. 

10.  "  "  tap  (distribution  22),  454  gallons. 

DISTRIBUTION. 

Maix.s. 

1.  Kind  of  pipe  used,  cast-iron. 

2.  Sixes,  from  3-inch  to  36-inch. 

3.  Extensions  during  year,  14,685  feet. 

4.  Discontinued  during  year,  8,668  feet. 

5.  Total  now  in  use,  244.964  miles. 


CrrV    EXGINEKKS    KEPOTIT. 


(i.  Cost  of  rojwii-s  per  niilf  (includini;  services),  S<>S.iil. 

i^.  SiiuiU  ilistiiliuti-m  j>ip«<s,  less  than  4-iiKli,  tiitJil  lenL;tl). 

!•.  Hyilp4iits  HiUletl,  69. 

10.  HyilranU  now  in  use,  2,827. 

11.  Sttip-gates  added,  7<>. 

12.  Number  nf  stop-gates  now  in  use,  1,988. 

15.   R;ius;e  of  pressure  on  m.iins  at  oontre  for  day  and  night,  (50  t<i  80  lbs. 

low  level  district     "  30  to  80  " 

hii^h  level  di.strict    "  20  to  80  " 

Services. 
17.  Siaes,  g-inch  to  (i-inch. 

21.  Service  pipe-s  added  di'ring  year,  52l>. 

22.  Number  now  in  use,  39,927. 

23.  .Average  length  of  service,  33  feet. 

26.  Meters  now  in  use,  owned  by  City,  1,408. 

•'  "  "         consumer,  102. 

Indicators  on  hoists,  90. 

CHAS.  A.  MaCTHEWS, 

Chief  Clerk  W<,l>r  TTurks  Depi. 

1st  January,  1894. 


WATER  WORKS  DEPARTMENT. 


REPORT  OF  ASSISTANT  ENGINEER  IN  CHARGE. 


E.  H.  Keating,  Esq., 

City  Eiujineer,  Turoido: 

Dear  Sir, — I  beg  to  submit  the  following  report  of  this  branch 
of  the  Department  of  Works,  placed  under  m^-  charge  by  you  (in  a 
letter  dated  1st  June,  1893),  comprising  the  general  supervision  of  all 
civil  engineering  works,  mains,  valves,  hj'drants,  services,  stores, 
reservoirs,  distribution  and  water  supply. 

DISTRIBUTION. 

There  has  been  added  to  the  distribution  mileage  this  year  370 
feet  of  36-inch  pumping  main,  9,000  feet  of  12-inch,  14,685  feet  of 
6-inch  mains,  together  with  25  12-inch  stop  valves,  2  9-inch  stop 
valves,  48  6-inch  stop  valves,  and  1  8-inch  stop  valve,  and  69 
hydrants ;  and  there  has  been  taken  up  : 

2,730  feet  of  12-uich  cement  main. 
1,583      "        8    "     old  main. 
3,622      "         6    "     cement  main. 

460      "        6    "    old  main. 

263      "        4    "         " 
10  hydrants,  8  stop  valves,  and  5  check  valves. 

Leaving  a  total  mileage  in  the  streets  of  244,964  mains,  1,988  stop 
valves,  62  check  valves,  and  2,827  hj^drants.  Particulars  as  to  loca- 
tion, sizes,  etc.,   will   be   found   in   Schedules  appended  hereto. 

Considerable  trouble  has  been  caused  by  the  unavoidable  pi'esence 
of  sand  in  the  pipes.  The  old  8-inch  main  on  York  Street,  which  was 
this  year  replaced  by  a  new  one,  was  found  three-fourths  full  of  sand. 
As  your  report  of  the  30th  October  last  deals  with  the  necessary 
additions  to  mains,  etc.,  to  improve  the  circulation  and  provide  an 
equable  pressure  for  fire  purposes,  it  is  unnecessary  for  me  to  refer 
thereto.     There  are,  however,  some  minor  improvements  necessary 
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Tho  4-iiich  innins  in  Purkilale  sUuuKl  lie  replaced  as  soon  as 
possible  witli  G-iiich  injiins,  to  provide  adetjuate  tire  protection.  The 
northern  portion  of  the  district  east  of  the  Don  is  also  in  want  of 
more  pressure,  and  sliould  if  possible,  be  connected  with  the  high- 
level  service,  as  its  elevation  above  the  lake  renders  it  iuipossilile  to 
provide  a  tire  pressure  from  the  low-level  district  with  which  it  is 
connected. 

ALTER.\TIONS   .\T  M.AIN   PUMPINCJ   STATION. 

The  appended  plan  shows  the  proposed  alterations  to  the  pump- 
ing mains  and  connections  therewitii  in  red.  From  the  original  plan, 
sliown  in  black,  it  will  be  seen  that  an  accident  to  the  3(i-iiich  main 
from  Nos.  4  and  5  engines,  between  the  pumping  station  ami  Front 
Street,  would  throw  both  engines  out  of  work  until  it  was  repaired ; 
in  aiMition  to  which  the  discharge  from  No.  5  would  be  entering  the 
3G-incli  main  from  No.  -i  at  light-angles  to  the  llow  of  watur  from 
that  engine,  and  would  doubtless  ali'ect  the  economic  working  of  same. 
As  it  is  intended,  as  soon  as  No.  5  is  finished,  to  use  Nos.  4  and  5  for 
pumping  the  entire  supply  for  the  City,  holding  Nos.  1,  2  and  3  as 
reserves  in  case  of  stoppage  of  either  engine  from  any  cause,  it  wis 
considered  advisable  to  alter  the  discharge  of  No  5  from  the  east  side 
of  the  pumping  station  to  the  north  siile  of  .same,  and  extend  it  to  a 
junction  with  the  36-inch  main  from  No.  4,  at  a  point  aliout  60  feet 
from  the  engine-house.  This  is  to  be  effected  by  placing  a  4-way 
special  branch,  constructed  of  steel,  with  cast-iron  mouths  or  nozzles, 
in  the  centre  of  a  26-inch  diameter  circular  brick  chamber,  now  under 
construction  (on  tlie  line  of  the  36-incli  main  fi-om  No.  4),  the  two 
mains  entering  the  4-way  at  an  angle  of  GO  degrees,  as  shown  on  plan. 
On  the  south  side  of  the  4-way,  check  valves  with  by-passes  are  to  be 
placed,  and  on  the  north  side  two  36-inch  screw  valves.  A  36-inch 
flange  pipe  connection  is  to  be  made  between  the  4-vvay  and  the 
3G-inch  pumping  main  from  No.  3  engine,  thus  providing  two  36-inch 
mains  into  which  either  one  oi-  both  engines  may  pump. 

Nos.  I,  2  and  3  engines  have  force  mains  of  24,  30  and  30  inches 
respectively,  the  engines  having  a  capacity  of  about  20,000,000  gallons 
per  day.  Nos.  4  and  5  have  a  capacity  of  about  21,000,000,  and  under 
the  old  plan  would  have  to  force  this  ([Uantity  through  one  36-inch 
main. 


cU' 
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These  mains  pass  uiuler  tlie  tracks  of  the  Grand  Trunk  and 
Canadian  Pacific  Railways,  as  well  iis  under  the  Grand  Trunk  freight 
shed.  An  accident  to  any  of  them  between  Front  Street  and  the 
pumping  station  might  cause  a  large  amount  of  damage  (and  conse- 
quent expense  to  the  Citj')  before  the  screw  valves  could  be  closed, 
and  might  also  interfere  with  the  supply.  To  prevent  this  it  is 
proposed  to  put  in  check  valves  at  the  south  side  of  Front  Street  on 
each  of  them,  so  that  the  only  loss  of  water  will  be  that  lying  in  the 
pipes  between  the  level  of  Front  Street  and  the  Esplanade,  practically 
protecting  the  City  from  loss  of  water  or  any  claims  for  damage  in 
case  of  a  break  in  any  of  the  mains  south  of  Front  Street. 

ENGINE-HOUSE   FOR   Nos.    4   AND   5   ENGINES. 

To  enable  a  concrete  floor  to  be  laid  in  the  basement  of  the 
engine-house  for  Nos.  4  and  5  engines,  and  also  to  build  the  founda- 
tions for  No.  5,  it  was  found  necessary  to  cany  a  puddle  wall  down 
to  the  rock  round  the  entire  building,  to  shut  out  the  large  quantity 
of  water  that  was  coming  in  through  the  foundation  walls.  A  large 
quantity  of  material  was  also  taken  out  to  bring  the  floor  to  a  level 
and  provide  room  for  the  air-pumps  and  pipes  of  No.  5  engine. 

A  tile  pipe  has  been  carried  round  the  building  to  take  the  rain- 
water from  the  roof,  which  formerly  found  its  waj'  into  the  basement. 
Three  windows  have  also  been  put  in,  two  on  the  north  side  and  one 
on  the  south  of  the  engine-room,  to  give  light  and  air  to  the  basement. 
The  door  that  stood  about  the  centi-e  of  the  engine-room  on  the  north 
side  is  to  be  closed,  a  new  one  having  been  made  by  cutting  down  the 
westerly  window  of  the  engine-room  on  the  north  side  and  putting  in 
a  sill,  etc. 

The  extension  of  the  36-inch  pumping  main  for  No.  4  engine  has 
been  laid  under  the  tracks  of  the  Grand  Trunk  Railwaj',  from  the  old 
valve  chamber  on  Esplanade  Street  to  the  foot  of  the  bank  at  the 
south  side  of  Front  Street,  and  will  be  connected  with  the  36-inch 
main  on  From  Street  as  soon  as  the  necessary  pipes,  etc.,  are  on  hand. 

The  roads  leading  to  the  coal-sheds  and  engine-houses  have  had 
a  foundation  of  large  stone  given  them  to  prevent  their  rutting  up  in 
spring  and  during  wet  weather. 

The  Tripartite  Agreement  has  necessitated  a  large  amount  of 
work,  and  has  very  materially  reduced  the  area  of  the  main  pumping 
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station  tjrounds  Should  the  GraiKl  Trunk  iiml  Canailiivn  Pucific 
Railways  alter  their  runnini;  tracks  to  their  proposed  new  position 
before  tlie  John  Street  bridge  is  read}'  for  traffic,  the  enti-ance  to  the 
punipinij  station  grounds  will  be  completely  closed,  as  the  Grand 
Trunk  Rjiihvay's  running  tracks  are  to  occupy  the  present  roadway. 

CRIBBING   AT  SOl'TH   SIDE  OF   LAKE  STREET. 

The  extension  of  the  cribbing  for  the  protection  of  Lake  Street, 
from  the  east  side  of  John  Street  to  a  junction  with  the  Water  Works 
dock,  as  pi-ovided  for  in  the  Tii partite  Agreement,  has  been  com- 
pleted. The  eflect  of  this  has  been  to  take  away  from  the  Water 
Works  property  about  350  feet  of  wharfage  at  whieh  coal  for  the 
engines  was  formerly  discharged  from  vessels.  Should,  however,  the 
proposal  to  place  the  easterly  coal-shed  south  of  the  westerly  one  be 
carried  out,  the  loss  of  this  dockage  will  not  be  felt.  The  slip,  how- 
ever, will  reqnire  to  be  dredged  out  to  provide  depth  for  laden  coal 
vessels. 

STORE-HOUSE. 

This  department  is  in  good  order,  and  supplied  witii  necessary 
materials  required  for  maintenance  of  mains,  services,  meters  and 
engine-houses.  All  materials  required  for  the  departments,  whether 
under  contract  or  otherwise,  are  obtained  by  orders  through  the  Store- 
keeper, and  all  accounts  checked  by  them  and  certified  to  by  the 
Storekeeper  before  being  passed.  The  stock  on  hand  at  the  end  of 
the  year  has  been  checked  over  and  found  to  agree  with  the  balances 
shown  in  stock-book.  This  was  done  by  a  competent  man,  not  an 
official  of  the  Department. 

The  blacksmith  shop  has  been  kept  busy,  and  a  large  quantity  of 
material  prepared  and  work  done  for  all  departments  of  Water  Works- 

STABLES. 

There  ore  7  horses  kept  in  the  stables  of  the  Department,  4  at 
the  test-house  and  3  at  Lombard  Street.  Si.'c  of  the.se  are  the  property 
of  the  City,  the  seventh  being  owned  by  Mr.  Foley  and  in  constant 
use  by  him,  the  City  providing  feed  for  it.  The  cost  of  feed  alone 
has  been  30  cents  a  day  for  each  horse.  The  cost  of  feed  alone  for 
1,700  horses  of  the.  Street  Railway  under  the  Smith,  Kiely  franchise 
was  25  cents  a  day  each ;  so  that,  considering  the  small  number  kept 
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by  the  Water  Works  Department,  the  cost  is  not  excessive. .  T\v 
wages  of  drivers  and  foreman,  o  in  all,  amount  to  82,418  a  3  ear.  Ail 
of  the  ahove  have  lieen  kept  constantly  employed.  Some  repairs  ar^:' 
urgently  needed  to  the  stable  at  the  test-house.  The  roof  should  !;•:> 
re-covered,  as  it  leaks  so  badly  the  hay  is  kept  damp  and  musty,  and 
at  timis  unfit  food  for  the  horses;  tlie  wood  work  is  also  being 
affected  by  it. 

LOMBARD   STREET. 

Tliis  branch  of  the  service  is  giving  satisfaction.  It  is  really  an 
emergency  station,  a  horse,  wagon  and  two  men  being  kept  in  cco- 
stant  readiness  day  and  night  to  answer  all  calls  for  bursts,  whether 
in  mains  or  services. 

All  new  services,  alteration  to  mains,  valves  and  hydrants  are 
attended  to  from  this  place. 

In  view  of  the  above,  I  would  venture  to  suggest  that  a  gauge 
should  be  kept  at  this  place.  There  being  two  men  on  dut\'  day  and 
night,  any  sudden  fall  in  pressure  could  be  noted  by  them,  and  some 
time  saved  by  being  prepared  to  answer  the  call  locating  the  trouble. 

RESERVOIR. 

The  appended  Schedule  5  gives  the  average  height  of  water 
above  zero,  the  depth  and  average  quantit3'  for  each  month  in  the 
Reservoir.  The  gauge  steps,  by  which  the  height  of  water  is  ascer- 
tained, require  re-setting  to  enable  accurate  measurements  to  be  taken. 
The  screen  over  the  inlet  is  in  such  bad  condition  that  it  may  fail  at 
any  moment,  and  should  be  immediately  replaced  Mnth  a  new  one. 
While  doing  this  it  would  be  well  to  concrete  the  bottom  of  the 
Reservoir  in  the  immediate  vicinity  of  the  inlet,  to  enable  the  deposit 
that  yearly  collects  there  to  be  easily  removed.  The  amount  provided 
for  stone  steps  on  the  south  side  of  Reservoir  was  totally  inadequate 
for  that  purpose.  The  cost  of  suitable  stone  steps  would  be  from 
SI  ,200  to  §1,500. 

To  provide  proper  drainage  for  the  north  end  of  the  Reservoir, 
and  carry  off  the  water  from  Rosehill  Avenue,  it  became  necessary  to 
construct  a  2-foot  circular  brick  drain  234  feet  long  down  the  road  at 
north  side  of  Reservoir  to  the  creek  running  through  the  park.  This 
has  been  done  at  a  cost  of  S810. 
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Tho  cji-ouuds  are  in  gooil  condition,  and  liiive  been  lar^oly  used 
ly  the  jiuMic.  as  ninny  as  10,000  people  havinp  licen  connted  in  tliein 
i:i  line  day. 

Tliis  ycr.r  tlic  City  iuis  acquired  liy  grant  from  Dr.  I.iirratt  Smith, 
under  certain  conditions,  all  that  portion  of  the  ground  enclosed  bj' 
the  banks  of  tlie  ravine,  Ij'ing  between  the  south  bounihuy  of  the 
Reservoir  Park  and  the  road  across  the  ravine  froui  Shaftesliury 
Avenue.  In  accordance  with  the  conditions,  a  fence  has  been  con- 
.*tructed  on  the  line  between  Smitii's  property  and  that  granted 
to  the  Cit\-,  and  possession  of  the  property  acquired. 

In  order  to  make  this  desirable  acquisition  available  to  the  public 
a  small  expenditure  will  be  necessary  foi-  cleaning  up,  underbrushing, 
trimming,  paths,  etc. 

If  the  right-of-way  through  Miss  Price's  property  can  be  obtained 
for  the  Rosedale  Ravine  Drive,  the  park  will  make  a  chaniiing  termina- 
tion to  it ;  and  by  a  small  expenditure  of  money  on  the  roud  at  the 
north  end  of  the  park,  connection  could  be  made  between  Rosedale 
Drive  and  Yonge  Street,  enabling  vehicles  to  drive  from  the  Don  at 
King  or  Winchester  Streets,  through  Rivei'dale  Park,  east  of  the  Don 
Rosedale  Drive  and  Reservoir  Park  to  a  connectiDU  with  Yonge  Street, 
forming  one  of  the  prettiest  drives  to  be  foun(J  in  this  viciuit}'. 

GENERAL. 

In  connection  with  your,  report  of  the  .SOth  October  last,  borings 
were  made  at  the  Water  Works  dock  and  at  Hanlan's,  to  ascertain 
whether  rock  was  to  be  found  at  Uanl..n's,  and  the  naiurj  of  it.  At 
the  pumping  station  rock  was  found  at  a  depth  of  9  feet  below  water 
level,  and  at  Hanlan's  at  a  depth  of  55  feet  below  the  surface.  These 
borings  were  carried  down  to  a  depth  of  135  feet  each,  the  rock  show- 
ing very  few  water-bearing  seams.  It  is  a  solid,  compact  shale  rock, 
and  is  stated,  by  men  employed  in  boring  for  gas  at  Mimico.  to  have 
a  depth  of  about  500  feet,  underlying  which  is  limestone  rock. 

Numerous  test-holes  were  also  dug  along  the  western  shore  of 
Toronto  Island,  to  ascertain  the  possibility  of  laying  a  pipe  dry,  and 
what  difficulty  would  be  experienced  in  keeping  water  out  of  the 
trench.  A  careful  an<l  accui'ate  survey  of  the  western  portion  of  the 
Island,  with  soundings  out  into  lake,  has  l>een  made,  and  the  work 
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connected  by  trian^ulation  witli  tlie  Queen's  Wharf  and  Water  Works 
dock. 

The  position  and  .leptli  at  which  the  4  and  5-foot  conduits  vveic 
after  the  accident  of  2otli  Deceinbei-,  1892,  was  obtained,  and  their 
position  again  ascertained  after  being  repaired  and  lowered.  Tlie 
subjoined  profile  will  show  the  pi'esent  depths  from  zero  level  to  th"- 
tops  of  the  4,  5  and  6-foot  pipes  between  the  well  and  intake. 

At  times,  when  the  3-foot  pipe  across  the  Bay  is  shut  off,  and  the 
supply'  is  obtained  through  the  G,  5  and  4-foot  conduits,  the  well  has 
to  be  pumped  down  9  feet  6  inches  to  provide  the  dailj'^  supply,  the 
water  in  lake  being  12  inches  above  zero.  As  the  top  of  the  4-fuiit 
conduit,  where  it  enters  the  well,  is  only  7  feet  1  inch  below  zero,  the 
water  in  the  well  is  consequently  1  foot  5  inches  lower  than  the  tip 
of  4- foot  pipe. 

It  will  be  seen,  on  reference  to  the  profile  above  referred  to,  that 
the  5-foot  pipe  is  too  near  the  surface  at  times  when  the  water  in  the 
lake  is  at  zero,  or  below  that  height,  t(j  deli\'er  more  water  than  is  at 
present  required  for  daily  consumption. 

In  order  to  ascertain  approximately  how  much  water  the  existing 
conduit  .system  could  be  <lepended  upon  to  deliver  at  a  time  when  the 
water  in  the  lake  was  at  zero  level,  as  well  as  what  loss  of  head  was 
due  to  obstructions,  etc.,  in  the  conduits,  by  comparing  the  actual 
head  with  that  calculated  by  formula,  simultaneous  measurements 
were  taken  every  30  minutes,  from  10  to  12  a.m.  and  from  2  to  4  p.m., 
at  the  connecting  cribs,  manholes  and  well  at  engine-house.  At  the 
same  time  records  were  kept  of  the  work  performed  by  the  pumping 
engines  and  the  rate  per  day  calculated  from  these  returns,  after 
allowing  a  fair  percentage  for  slip. 

As  there  were  practically  no  variations  in  the  measurements 
made  between  10  a.m.  and  2  p.m.,  these  were  taken  in  plotting  the 
hydraulic  grade-line,  and  also  for  calculating  the  flow  by  formula. 
The  results  found  were,  that  taking  the  engine  records,  and  allowing 
6  per  cent,  on  the  old  engines,  and  4  per  cent,  on  the  new  for  slip, 
water  was  being  delivered  at  the  well  at  the  rale  of  22,500,000 
imperial  gallons  per  24  hours 

While  by  D'Ai-cy's  formula  the  head  consumed  on  the  6-foot  pipe 
was  sufficient  to  deliver  32,000,000  gallons,  on  the  5-foot  pipe  28,000,- 


82  CITV   ENGINEERS   REPORT. 


000,  and  on  the  4  and  3-foot  pipes  20,000,000  gallons  per  24  hours ; 
or,  expressing  it  in  friction  head,  the  total  nieii.sured  head  wa.s  6.50 
feet  to  deliver  22..")00.000  nj;;ain!>t  a  calculated  head  of  3.91  feet,  show- 
ing a  loss  of  2.59  feet,  the  water  in  the  lake  being  1  foot  9  inches 
above  zero.  On  plottinor  the  grade.s  it  was  found  that  when  the  water 
in  the  lake  fell  to  zero  the  hydraulic  grade-line  would  touch  the  top 
uf  the  pipe,  so  that  all  the  water  the  present  conduit  system  can  be- 
depended  upon  to  deliver  at  the  well  when  the  lake  level  is  at  zero  is 
22,500,000  gallons,  and  not  40,000,000  as  expected.  It  is  evident  that 
when  the  lake  falls  below  zero,  which  it  does  every  year,  even  this 
amount  could  not  be  obtained. 

Owing  to  the  impossibility  of  emptying  any  of  the  conduit  pipes, 
I  have  not  Vieen  able  to  ascertain  whether  the  loss  of  head  is  due  to 
contraction  of  the  pipe  areas,  caused  by  sand  deposited  in  them,  or 
whether  some  portion  of  the  loss  might  iwt  be  attributed  to  the 
irregularity  of  grade  in  same,  as  well  as  to  the  obstruction  oftei'ed  by 
the  projecting  rivet-heads  and  ends  of  plates,  which  no  doubt  in  a 
measure  affect  the  flow.  If  the  flow  is  calculated  by  D'Arcy's  formula 
for  fc)ul  or  tuberculated  cast-iron  pipes,  the  results  are  slightly  less 
than  the  engine  rate  obtained.  A  rough  calculation  of  the  number  of 
rivet-heads  projecting  in  the  pipes  between  the  shore  crib  and  pump- 
ing-well  makes  their  number  over  180,000,  the  depth  of  rivet-head 
being  about  9,  IG  inch.  Add  to  tliis  the  thickness  of  plate  every  ten 
feet,  and  it  will  be  seen  there  is  considerable  roughness  in  the  pipes, 
which  makes  them  conform  more  to  the  condition  of  tuberculated 
pipes  than  smooth,  clean  ones. 


Yours  truly. 


C.  L.  FELLOWES, 

Engineer  in  Charije  of  Water  lV(n'k». 


5   FT.  STEEL  CONDUIT— FIRST  BREAK  SOUTH  OF  HANLAN'S. 


4  FT.  STEEL   CONDUIT— FIRST    BREAK   NORTH    OF   HANLAN'S. 


5  FT.  STEEL  CONDUIT-BROKEN  FLANGE  IN  BLOCKHOUSE  BAY 


REPORT  OF  ENGINEER  IN  CHARGE  OF  REPAIRING 
THE  DAMAGED  CONDUITS. 


E.  H.  Keating,  Esq., 

Citij  Eiuiiueer: 
Dear  Sir, — On  Christmas  Day,  1892,  the  4-foot  steel  conduit  in 
'roronto  Bay  su(l(lenl_v  rose  to  the  surface,  and  havino-  subsided  left 
two  of  the  tle.Kible  joints  above  the  surface  of  the  water,  or  rather 
Above  the  ice,  as  the  bay  was  then  frozen  to  a  thickness  of  about  five 
inches.  One  of  the  exposed  joints  was  125  feet  north  from  Hanlan's 
crib,  and  the  other  one  1,200  feet  farther  north. 

The  5-foot  steel  conduit  in  Blockhouse  Buy  had  also  risen  at  the 
same  time,  and  had  left  two  portions  (about  100  feet  each)  exposed 
above  the  ice.  The  breaks  in  this  pipe  that  were  visible  were  at  the 
cast-iron  flange  joints,  and  were  respectively  2,365  feet  and  3,700  feet 
southward  from  Haulan's  crib. 

Sand-pumps  and  portable  engines  were  placed  on  the  works,  it 
beiucr  found,  on  .aoundiiig  around  the  risen  portions,  that  the  ground 
from  which  the  conduit  had  risen  had  closed  in  and  formed  a  solid 
support  for  the  risen  conduit. 

Work  commenced  upon  the  4-foet  pipe  north  of  Hanlan's  crib  by 
a  thorough  examination  of  the  whole  of  the  pipe,  from  Hanlan's  crib 
to  about  150  feet  north  of  the  exposed  joint  nearest  to  the  City,  with 
the  result  that  one  -of  the  seams,  about  20  feet  south  of  the  north 
joint,  was  torn  partly  asunder,  leaving  an  opening  on  the 
under  side  of  the  pipe  ot  from  4  to  4|  inches  ;  and  on  WednesdaJ^ 
■the  4th  of  January,  1898,  we  found  one  of  the  flexible  joints,  475  feet 
north  of  Hanlan's  crib,  had  been  forcibly  pulled  apart,  the  turned 
zone  being  pulled  out  of  the  angle  iron  and  lead  rings  and  lay  22 
inches  open,  through  which  opening  the  water  supply  was  being 
drawn. 

Preparations  were  then  made  for  covering  the  torn  seam  above 
mentioned,  but  as  the  shape  oi:  the  pipe  made  it  impossible  to  lay  it 
on  the  bottom,   we  determined   to  haid   the   torn  portion   westward. 
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usinjj  the  iieiirest  flexible  joints  as  pi^nts.  wliicli  was  eventunlly  dom- 
by  placing^  c«iblts  un  pipe  iiiid  piiweit'iil  winches  ciu  ilu-  west  siile. 
This  brought  the  openin<;  to  the  west  side.  Dimensions  lunl  tingles 
were  taken  and  .-.leeve  ordered  (as  shown  bj-  Sleeve  1,  Fijjs.  1  and  2). 
Meanwliile  n  temporary  covering  of  canvas  was  placed  over  the  Vireak 
and  the  sand  pumped  and  dredged  from  under  the  pipe  ;  a  strip  of 
galvanized  iron,  of  sutiicient  length  and  width  to  cover  the  openiu'^. 
was  sewn  between  two  pieces  of  canvas  and  hished  around  the  pipe 
with  strong  rope ;  then  two  thicknesses  of  canvas  were  placed  over 
this,  and  securely  lashed  on  each  side  by  six  strands  of  rope.  The 
steel  sleeve  wlien  read}"  was  placed  over  this  without  <listurbing  tlie 
canvas  and  sheet-iron  covering.  On  the  inside  of  each  half  of  the 
steel  sleeve,  and  about  four  inches  from  each  edge,  a  jiiecc  of  extra 
.strong  rubl>er  hose  was  sewn  with  copper  wire  through  small  holes 
drilled  through  the  steel  about  six  inches  apart ;  the  cut  ends  of  the 
rublx'r  hose  wei-e  left  projecting  about  one-quai'ter  inch  fi-om  each 
edge,  so  that  when  the  two  parl.s  were  bolted  together,  with  tlie  soliil 
rubber  joint  pieces  (IJ  inch  thick)  between,  the  ends  of  the  hose  were 
forcibly  pressed  into  the  joint  pieces,  tiius  making  the  sleeve  perfectly 
water-tight  al!  round.  The  rubber  joint  pieces  weix'  made  so  as  not 
to  touch  the  water  conduit,  except  for  about  four  inches  on  each 
end,  to  leave  a  space  for  the  Portland  cement,  which  was  ultimately 
poured  around  between  the  sleeve  and  pipe,  for  which  purpose  two 
2-inch  holes,  with  screw-plugs  fitted  to  them,  were  ilrilled  on  the  top 
side  of  each  sleeve.  The  flexible  joint  north  of  this  break  was  suc- 
cessfully lowered  on  the  31st  of  January,  and  measured  from  the  top 
of  the  pipe  to  the  surface  of  the  water  4  feet  8  inches.  The  steel 
sleeve  was  put  on  and  bolted  up  on  February  the  5th,  and  as  an  extra 
precaution  the  outside  edge  was  caulked  all  round  with  hemp  soaked 
in  tallow. 

At  the  same  time  the  befpre-nientioned  work  was  being  done, 
the  sand  and  stones  were  being  rcmovetl  from  under  the  flexible  joint 
and  pipe  near  Hanlan's  crib,  lioth  by  steam-pump  ami  by  hand 
dredges.  It  being  found  necessary,  in  order  to  close  the  open  joint  and 
bring  the  one  above  the  surface  down,  that  the  whole  piece  between 
these  points  (350  feet)  would  have  to  be  hauled  nt)rthwards,  a  numl)er 
of  strong  cables  were  procurt^l,  and  two  were  got  under  the  pipe  and 
secured  to  heavy  timbers  and  to  screw-jacks,  it  being  found  impossible 
to  get  more  cables  under,  three  pairs  of  heavy  tongs — similar  in  con- 
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Ttth  Sleeve  covers  tite  fractured  seam  in   40'  Steel  Pipe  in  TorontoBay. 
1300  fi  North  of  hanlan's  crib. 
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This  sleeve  was  used  in  two  places  nhere  cast  iron  flanges  wen  cut  off  from  5  0' pipe 
in  blocirliouse  Bay,  ^ibi  tl  and  J700  ft  South  of  Ha  man's   c-ib. 
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This  sleeve  was  used  in  two  places,  where  cast  iron  flanges  were  broken  but  not  cut  off 
from  5'  0"  pipe  in   Blockhouse  bdV.  Z49Qft  and  362S  ft  south  of  Han  Ian  s  Crib. 
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Repairs  to  Water  CofiDU/TS  —  ToROt^ro  Water  WoRf<s. 


This  sleeve  covers  broken  flexible  jowl  on  4  0  pipe  in  Toronto  ddv. 
475  it  riortti  of  Hanlans  cri'b.^ 
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struction  to  ordinary  ice-tongs — were  made  so  as  to  fit  the  cur\-ature  of 
the  pipe  ami  grab  it  tightly  ;  these  wei-e  placed  in  position,  with  heavy 
tiniliers  and  screw-jacks  as  on  the  cal>les ;  hy  this  means  the  whole 
piece  was  raised  from  the  bottom,  loni,'  cables  were  attachetl  to  pipe 
and  to  heavy  winches,  and  all  hauled  northwards  until  the  exposed 
joint  sank  below  the  surface.  Tliis  was  done  on  the  22nd  January, 
and  measuretl  3  feet  6  iir^hes  fi-oni  the  top  of  pipe  to  the  sui-face  of 
the  water,  and  the  open  joint,  22  inches  wide,  was  reduced  to  5  inches. 
As  this  was  the  only  means  of  suppl^^  to  the  Cit}',  the  ends  of  the 
pipe  were  raised  from  the  bottom  and  securely  packed  upon  wooden 
boxes  filled  with  stone.  The  north  end  was  raiseil  hidf  its  diameter 
above  the  other,  so  as  to  give  ample  area. 

While  the  work  in  Toronto  Bay  was  in  progress,  preparations 
were  lieing  made  for  raising  the  broken  portions  in  Blockhouse  Bay. 
Piles  were  driven  on  both  sides  of  the  exposed  pipe,  and  heavy  cross 
timbei-s  placed  thereon  ;  cables  or  tongs  were  placed  around  the  pipe 
and  attached  by  chains  and  screw-jacks,  four  to  each  cable :  the 
remaining  bolts  were  taken  out  of  the  broken  tianges,  and  the  entire 
flanges  removed.  This  was  done  on  February  11th.  Meanwhile  steel 
sleeves  (No.  2,  Figs.  3  and  4)  were  prepared  and  were  so  formed  that 
when  in  position  they  would  act  as  expansion  joints  as  well  as  covers. 
The  same  means  of  making  the  joint  were  followed  as  in  sleeve  No.  1, 
Vioth  as  to  canvas  joint  and  final  bolting  up  of  steel  sleeve.  During 
the  raising  of  this  pipe  it  was  discovered  that  another  of  the  cast-iron 
flanges  wa.s  fi'actuied.  but  not  sufficiently  so  as  to  render  its  entire 
removal  necessary ;  so  a  hollow  sleeve  (No.  3,  Figs.  5  and  6)  was 
placed  over  this  joint ;  but  instead  of  galvanized  iron  being  used  with 
the  canvas  cover,  sheet  lead  was  carefully  beaten  around  the  frac- 
tured portion  and  then  covered  with  two  thicknesses  of  canvas  and 
two  thicknesses  of  cotton  cloth,  each  covering  being  securely  lashed 
to  the  pipe  with  rope. 

In  order  to  get  a  full  supply'  of  water,  the  above-mentioned  por- 
tion of  the  work  was  left  after  the  pipe  was  sunk  to  1  foot  6  inches 
below  the  surface,  and  the  work  on  the  most  southerly  portion,  which 
was  almost  identical,  was  proceeded  with.  A  fractured  pair  of  flanges 
were  removed  and  joint  covered  after  being  cut  off.  Another  pair  of 
fractured  flanges  were  covered  by  hollow  sleeve  as  before,  and  this 
section  was  finally  lowered  into  position  on  Thursday,  the  2nd  of 
March,  ami  lies  2|  feet  from  top  of  pipe  to  surface  of  water 
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Work  wiis  tlien  lesiimed  on  the  nortlifrly  portinn  in  Bldckliousi- 
Bay.  NVe  fouml,  on  Irving  to  phvce  tliis  portion  lower,  tluit  ii  lai!,'c 
(inantity  of  stone  woulil  Imve  to  be  removed,  and  seven  lioxes  tilleil 
with  stone,  on  which  the  pipe  originally  lay,  would  also  have  to  W 
reiiioveil.  The  pipe  was  again  sliirhtly  raised,  tlie  stone  and  boxes 
removed  ;  the  pipe  was  then  lowered  to  3  feet  1  inch  beluw  the  sur- 
face.    This  was  scconiplislicil  on  the  l!)th  of  March. 

Work  in  Blockhouse  Bay  lieing  practically  con>pleted,  ineti 
returned  to  the  4-foot  pipe  north  of  Haiihin's  crib,  and  pre)iared  to 
put  on  final  sleeve.  A  sketch  of  this  sleeve  (No.  4,  Fig.  7)  is  shown. 
The  .south  part  of  this  sleeve  was  made  on  the  angles  taken  from  thf 
flexible  joint,  and  was  slipped  over  the  raised  portion  of  the  pipe, 
which,  on  being  lovered,  was  bolted  in  its  original  position ;  which 
being  done,  the  space  between  sleeve  and  zone  was  caulked  in  the 
first  place  by  a  ring  of  heavy  lead  pipe,  finnly  driven  in  afterwards 
by  several  .strand.'^  of  plaited  hemp  and  tallow  gasket.  As  cement 
could  not  be  used  in  this  sleeve,  caulking  was  uu-st  carefully  done, 
ami  a  ring,  as  shown  on  sketch,  was  drawn  up  close  to  the  packing  by 
the  eisjht  long  Wits, 

It  was  now  a.ssumecl  that  all  the  various  sleeves  had  had  time  to 
finally  settle,  the  cement  was  prepared  for  pourintr  around  them,  com- 
mencing at  the  most  southerlj^  one.  Twenty-one  barrels  of  Portland 
cement  was  used,  the  hollow  sleeves.  No.  3,  taking  seven  barrels  each, 
the  two  sleeves.  No.  2  and  sleeve  No.  1,  taking  over  two  barrels  each. 

EXAMINATION  OF  4-FOOT  CONDl'IT  ACROSS  THE   BAY. 

A  careful  exanjination  of  the  4-fot)t  pipe  aero.ss  the  bay,  com- 
niencins  at  the  Water  Works  dock,  was  begun  about  Mai-ch  20th  and 
continued  until  tlie  whole  of  the  sixty -three  flexible  joints  had  been 
examined  and  re-caulked.  Many  of  the  joints  near  the  Water  Works 
dock  were  buried  over  two  feet  below  the  mud,  which  had  to  be 
removed.  In  most  cases  the  leakage  was  very  slight,  and  only  the 
existing  lead  was  caulked,  but  in  a  few  ca,ses  from  4  to  5  lb.s.  of  cold 
lead  in  strips  was  caulked  in.  Only  the  uppei'  half  was  caulked  in 
this  nmnner,  us  the  weight  of  the  pipe  itself  kept  the  lower  half  tight. 


6  FT.  STEEL    INTAKE    PIPE    IN    LAKE    ONTARIO-FLEXIBLE   JOINT. 


CITY    EXGINEEi.'s    REPt)i;T.  40 


EXAMINATION  OF  (i-FOOT  STEEL  PIPE.    LAKE   EXTENSION. 

Ou  Ma\-  the  9tl),  at  bell-lmo}'  cril>,  it  was  fonnd  tluit  the  steel 
pipe  had  parte'l  from  the  wooden  one  and  left  an  opening;  an  averaije 
of  23  inches.  There  wns  little  or  no  accumulation  of  sand  at  this 
point,  owing  to  the  strong  current.  Apparently  all  the  City's  supply 
of  water  was  being  drawn  through  this  opening.  The  next  joint  in 
the  steel  pipe,  which  we  will  call  No.  2,  south  of  the  cril>,  was  found 
good.  The  boxes  under  the  pipe  and  supporting  same  were  tipped 
up  on  the  west  side,  showing  a  movement  of  the  pipe  eastward.  It  was 
nearly  half  buried.  The  bottom  is  inuddv,  clavev  sand,  with  etass 
and  weeds. 

Joint  Ko.  3. —  This  is  the  one  where  the  grade  of  bottom  changes. 
Found  no  preparation  was  made  for  this  in  the  ends  of  pipes, 
both  ends  being  square  with  axis  of  pipe.  This  joint  was  supposed 
to  be  covered  with  a  sleeve  of  steel  or  lead.  The  pipe  at  this  point 
was  separated  about  11  inches,  and  had  been  evidently  fastened 
together  with  long  bolts,  a  few  of  which  wei-e  in  the  holes,  twisted 
very  much  and  the  nut  ends  w-renched  oft'.  Tiiis  partially  jointed 
flange  had  fallen  entirely  off"  the  crib,  where  it  was  originall}^  placed- 
the  west  side  of  the  north  pipe  being  2  feet  east  of  the  crib  ;  the  south 
pipe  was  3  feet  further  east.  The  ci'ib  remained  in  its  original  place. 
Apparently  no  preparation  had  been  made  on  this  crib,  such  as  a 
"cradle,"  to  prevent  the  pipe  from  rolling  off.  From  the  top  of  the 
crib  to  the  bottom  of  the  lake  was  6  feet  3  inches.  The  ground  hei-e 
was  covered  with  large  and  strong  weeds,  the  pipe  having  over  2  feet 
of  sand  in  it. 

Joint  No.  4- — This  joint  was  all  right,  the  bolts  being  undis- 
turbed. It  had  fallen  off"  the  trestle  and  lay  some  4  or  5  feet  ea.st. 
The  trestle  had  canted  somewhat  towards  the  east.  Pipe  buried  in 
the  sand  about  2  feet. 

Joint  No.  n. — This  joint  was  open  about  4  inches  :  bolts  all 
wrenched  off".  Bottinn,  claj^ey,  sandy  mud.  Water  here  is  66  feet 
deep. 

Joint  No.  6. — This  flange  was  found  all  right,  being  close  all 
round.  There  was  a  space  of  about  2  feet  6  inches  between  bottom  of 
pipe  and  bottom  of  lake.  It  seems  to  have  moved  eastward  about  5 
feet,  as  the  boxes  on   which   it  originally  rested   were  still   in  place 
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some  3  or  4  feet   west   of  pipe,  but  tiltetl  up.     Tlie  bottom  is  clayey, 
siiinly  mud,  witli  weeds,     Wuter,  70  tVot  deep. 

Joint  A'o.  7. — This  joint  wn.>  open  about  2  inclies,  all  the  bolts 
Ff  lUttining  in  tiie  l\oles  l>eing  badly  twisted  and  broken.  There  was  n 
si. ace  of  about  2  feet  V)etweeu  bottom  of  pipe  and  bottom  of  lake. 
Water  here  72  feet  Jeep. 

Joint  No.  S. — This  joint  was  open  about  5  inches,  and  had  ever}* 
appearance  of  never  having  been  closed,  as  only  2  or  3  long  bolts 
were  found  in  the  holes,  ami  2  niarlin  spikes,  about  IK  inches  long, 
driven  in  and  the  ends  turneil  down. 

The  crib  at  the  new  intake  end  was  all  right,  except  the  grating 
>.n  the  centre  pocket,  which  was  partly  gone  and  the  remainder  par- 
tially covered  with  stone  that  should  have  been  in  the  other  pockets. 
The  cril>  .seems  twisted  a  little  to  the  east. 

It  being  found  necessary  to  take  up  and  re-lay  tlie  6-foot  steel 
pipe,  a  contract  was  entered  into  with  Mr.  A.  J.  lirown,  of  Toronto, 
dated  June  6th.  1893,  who  began  the  nece.s.eary  propaiations  in  bu'ild- 
ing  .scows  and  providing  tools,  etc. 

Work  actually  began  in  cutting  away  and  raising  pipe  oh  June 
30th.  On  the  21st  July  the  tirst  chains  were  fastened  to  the 
pipe.  The  tirst  length  of  pipe  was  towed  to  the  Water  Works  wharf 
on  July  2-Hh  ;  it  wius  nearly  full  of  sand.  A  section  of  this  jiipe  was 
detached  and  stnt  to  Peterboro'  to  have  T-eiid  fitted  and  rivetted  on. 

Second  pipe  was  rai.sed  and  towed  to  wharf  on  the  27th  July. 
This  was  also  neany  full  of  sand. 

Third  length  raised  and  towed  to  wharf  on  the  31st  July.  Full 
of  .sand  as  before. 

Fourth  length  raised  and  towed  to  wharf  August  4th. 

Fifth  length  brought  in  August  5th. 

Sixth  length  raised  and  towed  in  August  lOtli. 

On  the  16th  of  August  the  tirst  length  was  launched  in  dock, 
preparatory  to  being  taken  out  again.  It  floated  4  feet  2  inches  out 
of  the  water. 

Auifust  19th.     Two  other  lengths  launched  from  dock. 

Seventh  length  raised  and  toweil  in  Augu.st  21.st. 

Eighth  or  final  length  was  raised  and  brought  in  August  22nd. 


ciTV  engineer's  riport.  47 


Preparations  wire  now  made  for  re-laying.  Soundings  were 
taken,  profile  was  made,  and  position  of  tlie  two  new  flexiMe  joints 
was  located.  These  joints  had  been  ordered  from  the  Central  Bridge 
Co.,  Peterhoro'. 

On  the  26th  of  August  all  the  holts  were  removed  from  flange  of 
wo(jden  pipe,  revei'sed,  and  countersunk  into  the  oak,  to  niake  room 
for  tliL'  hiial  slee\e.  The  intake  section  was  bolted  to  pipe  floating 
in  dock  in  August  2Sth.  The  first  flexible  joint  attached  to  floating 
pipe  on  the  31st.  The  first  section,  consisting  of  four  lengths  and  one 
flexible  joint,  was  made  up  and  all  ready  for  towintf  out.  This  sec- 
tion was  successfully  laid  on  the  bottom  of  the  lake  on  September 
loth. 

riie  second  section  was  loaded  up  and  ready  to  go  out  on  Sep- 
tember 18th,  but  did  net  succeed  in  placing  the  pipe  until  the  23rd, 
when  flanges  were  drawn  together  and  some  drift  bolts  placed. 

September  26th  the  final  connecting  "sleeve  at  bell-buoy  crib  was 
put  in  position,  and  length  of  last  section  of  pipe  ascertained. 

All  the  pipe  tieing  now  laid  except  the  last  short  piece,  pj-e^ 
parations  were  made  to  test  bj*  force-pump.  Tight  wooden  buttons 
were  placed  on  intake  end  and  on  end  next  bell-buoy  crib,  and  a  pres- 
sure of  6  lbs.  on  the  square  inch  maintained  for  about  ten  minutes. 
This  was  very  satisfactor}'. 

On  October  .5th  the  bell-mouth  end  and  vertical  screen  was 
taken  out  and  placed  in  position. 

October  12th  the  last  short  length  was  taken  out  and  lo\vered 
into  position ;  between  20  and  25  of  the  bolts  put  in  end  resting  in 
bell-buoy  crib. 

On  the  13th  and  14th  a  very  severe  storm  raged,  and  when 
divers  went  down  on  the  16th  found  last  length  torn  away  from  the 
others,  all  the  bolts  being  broken  and  scattered.  The  flange  had  been 
knocked  out  of  shape  bj^  battering  on  the  other  length.  It  had  slid 
down  about  10  feet  southward,  and  had  plates  in  two  first  rings  very 
much  dented.     It  was  raised  and  towed  ashore  for  repairs. 

On  October  25th  this  length  was  again  laid  and  bolted  in  place. 
The  final  sleeve  was  drawn  into  place  and  caulking  finished  on 
November  7th. 
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On  account  of  the  large  <jap  in  the  crib  where  pipe  rests,  it  was 
tlioujjht  wise  to  phice  sunie  heavy  timbers  across  the  opening  over  the 
pipe.  Tliis  wtis  done,  and  four  lieavy  iron  straps  placed  across  them 
and  securely  spiked  to  crilx 

On  the  11th  November,  Mr.  Browt),  Mr.  fcii)ekin  and  self  put  on 
diving  suits  ancl  went  down  to  bell-buoy  crib,  to  see  if  the  joint  was 
properly  made.     Found  .-dl  right,  and  a  verj'  good  job. 

STEEL  LININi;   TO   H.\NLAN'S  CRIB. 

On  esauiining  this  crib  for  the  pur|  o.«e  of  t<  sting  it,  the  inside  ■ 
pine  lining  was  found  to  b«^  loose,  an<l  portions  of  the  former  cast-iron 
guides  still  remaining.  It  was.  howevfr,  determined  to  construct 
heavy  timber  guides  and  gates  with  rubber  faces,  so  a.s,  if  possible, 
to  pump  the  crib  out  and  ascertain  its  condition.  On  this  work 
being  finished,  an  attempt  was  made  to  pump  it  out,  but  without  suc- 
ces.s.  The  water  was  loweretl  about  3  feet,  but  it  was  impossible  to 
pump  it  out  any  further,  although  powerful  centrifugal  pumps  were 
used,  with  steam-engine  running  at  250  revolutions  per  minute,  and 
a  stream  of  water  5  inches  diameter  being  discharged,  thereby  showing 
very  considerable  leakage. 

It  was  then  determined  to  insert  a  steel  lining  in  this  crib,  with 
the  necessary  guides  and  gates,  so  as  to  securely  close,  if  necessary, 
all  the  openings,  viz..  5-foot  inlet  and  two  4-foot  outlets,  one  of  the 
4-foot  outlets  being  to  the  olil  3-foot  cast-iron  pipe.  A  contract  for 
this  work  was  eventually  entered  into  with  the  Doty  Engine  Co.,  of 
Toronto. 

The  lining  was  in  place,  the  sleeves  thoroughl}'  caulked,  and  the 
intervening  space  filled  with  Portland  cement  (30  barrels  were  used)> 
by  November  27  th. 

Tested  the  work,  by  pumping  out  after  closing  gate.  Wa.s  able 
to  pump  all  the  water  out  of  the  crib,  and  found  everything  very 
satisfactory. 

The  house  over  the  crib  was  re-erected  mostly  new,  crib  lined 
above  the  tank,  and  all  cleaned  up  and  painted. 

BELL-BUOY. 

During  the  storm  of  October  14th  and  l.5tli  the  bell-buoy  was 
dragged  from  its  anchorage  and  found  stranded  on  the  breakwater  on 
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the  east  end  of  the  Islaml.  An  ineffectual  attempt  was  made  bj^ 
■divers  to  find  the  anchor  and  cable,  so  a  new  one  was  ordered,  the 
bell-buoy  repaii^ed  and  made  all  ready  for  re-placing  in  the  coming 
spring. 

EXAMINATION   OF   6-FOOT  CONDUIT. 

This  work  was  commenced  on  the  23rd  November,  as  it  was 
found  that  some  30  inches  of  sand  had  accumulated  in  this  pipe.  It 
was  determined  to  construct  manholes  at  intervals,  and  pump  out  the 
sand  b}'  centrifugal  pump.  This  work  was  prosecuted  for  about  four 
weeks,  and  again  resumed  early  in  January  of  189-1. 


Respectfully  submitted. 


JOHN  WILLIAMS,  C.E., 

Engineer  in  Cliarge. 


ANNUAL  REPORT  OF  CHIEF  ENGINEER  AT  MAIN 
PUMPING  STATION. 


Main  Pumping  Station, 
Toronto  Water  Works,  January  1st,  1894. 
E.  H.  Keating,  Esq., 

City  Eiiijiiieer  : 

Dear  Sir, — I  herewith  submit  to  you  the  annual  report  of  this 
station  for  the  year  1893. 

When  appointed  as  Chief  Engineer  I  found  the  entire  plant  in  a 
very  unsatisfactory  state  of  repair.  The  engines  were  not  pumping 
their  normal  capacity  of  water  daii}',  and  the  boilers  and  boiler  feed 
pumps  were  badly  worn.  I  immediately  commenced  to  have  them 
re-built.  We  started  to  re-build  Nos.  1  and  2  engines,  and  also  to 
repair  boilers  Nos.  1  and  2,  on  May  1st;  completed  repairs  to  same, 
and  started  them  running,  on  the  May  27th.  We  then  commenced 
repairs  to  boiler  feetl  pumps  of  engine  No.  8,  and  five  boilers  of 
battery  No.  3;  completed  the  same  by  August  loth.  Since  then  all 
three  engines,  boilers  and  boiler  feed  pumps  have  been  in  first-class 
condition,  so  that  at  present  we  are  prepared  to  supply  any  demand. 

Below  I  subii  it  to  you  a  summary  of  repairs  to  engines,  boilers 
and  boiler  feed  pumps,  and  other  work  done  during  the  year : 

SUMMARY  OF  REPAIRS  TO  ENGINE  No.  1. 

1.  Plungers  and  rods  taken  out  and  trued  up  in  lathe ;  pressure 
piston-rods  and  .sleeves  turned  and  bushed. 

2.  Glands  bushed  and  neck-rings  for  stems  on  steam-chests;  new 
valve-stems,  with  brass  bushings  and  inlands  for  Sijme ;  air-pumps 
re-built  all  through;  air-pump  rods  lined  with  brass;  air-pump 
buckets  re-packed ;  new  rubber  valves,  bra.ss  covers,  and  springs  for 
same. 

3.  New  rubber  joints  on  suction  and  discharging  sides  of  pumps; 
new  joints  to  steam-chests  and  cylinders.  This  completes  the  repairs 
to  engine  No.  1. 
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SUMMARY  OF   REPAIRS  TO   ENGINE  No.   2. 

1.  Plungers  and  rods  taken  uut  and  trued  up  in  lathe ;  glands 
bushed  and  neck-rings  turned  and  bored  for  stems  on  steam-chests ; 
new  valve-stems,  with  brass  bushings  and  glands  for  same. 

2.  Fitting  coppei-  pieces  inside  of  rings  of  air-pumps,  set  reverse 
keys;  new  pin  and  bush  for  air-pumps. 

3.  New  rubber  valves  with  brass  covers,  and  springs  for  air- 
pumps;  the  main  pump  seats  all  removed,  cleaiieil  and  replaced  with 
new  rubber  joints. 

4.  Pump  plungers  trued  up,  and  brass  liners  for  same;  new  low- 
moor  bolts  for  holding  new  phosphor  bronze  liners  in  place.  This 
completes  the  repairs  to  engine  No.  2. 

SUMMARY  OF   REPAIRS  TO  ENGINE  No.  3. 

1.  Main  shaft,  which  was  broken,  taken  out  and  replaced  by  new 
one ;  disk  taken  oft'  old  shaft  and  placed  on  new  one. 

2.  Main  pumps  all  bored  out  and  new  bushing  put  in  same ;  new 
plungers  put  in  all  round;  valve-seats  all  faced  off',  and  new  set  of 
valves  put  in  pump ;  new  steel  pieces  put  on  top  of  ports  of  pumps, 
with  f-inch  patch  screws. 

3.  New  brass  liner*  for  plungers;  new  valve-stems,  with  a  num- 
ber of  valve-seats  and  valves,  anf!  air-pumps  re-packed  and  new  stems 
for  same ;  pump  cylinder  covers  trued  up ;  new  covers  to  hold  sleeves 
in  place. 

4.  All  engine  and  pump  bearings  re-babbitted;  crank-pins  all 
trued  up;  engines  and  pumps  all  lined  up;  steam  pistons  taken  out 
and  re-titted :  engine  bolted  solid  to  foundatif)n ;  air-pumps  all 
re-built ;  which  completes  the  repairs  to  engine  No.  3. 

SUMMARY  OF  REPAIRS  TO  FOUR  BOILERS  OF  BATTERY  No.  1. 

1.  Newly  lined  fire-boxes  and  combustion  chambers;  new  baffle- 
plates  to  fire-hole  doors ;  new  J-inch  globe  valves,  asbestos  and  blow- 
off  cocks  and  plug- cocks  ;  new  grate-bars  to  furnaces. 

2.  New  rubber  gasket  i-ings  for  joints  of  manhole  covers  ;  and  the 
plates  and  girders  used  in  connection  with  setting  being  burnt  out, 
have  all  been  replaced  by  new  brick  arches. 
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3.  New  joint  to  steam-pipes;  safety  iind  stop-valves  ;  new  fire- 
bricks, clay  ttiid  inort-ur  for  inner  walls;  tubes  all  thoi'oughly  cleaiieil 
out,  which  ct)uipletes  the  repjiirs  to  boilers  of  No.  1. 

SUMMARY  OF  REPAIRS  TO  FOUR  BOILERS  OF  BATTERY  No.  2. 

1.  New  grate-bars  to  furnaces;  new  2-inch  globe  valves,  asbestoi^ 
and  blow-otf  cocks  and  plug-cocks;  new  rubber  gasket-rings  for  joints 
of  manhole  covers;  new  battle-plates  to  fire-hole  dooi-s. 

2.  Newly  lined  fire-boxt-s  and  combustion-chambers;  new  fire- 
bricks, clay  anil  mortar  for  inner  walls ;  and  the  plates  and  girders 
used  in  connecting  with  setting  being  burnt  out,  have  all  been 
replaced  by  new  Itrick  arches. 

3.  New  joints  to  steam-pipes;  safety  and  stop-valves;  tubes  all 
thoroughly  cleaned  out ;  furnaces  re-lined  and  side  walls  re-built. 
This  completes  the  repairs  to  boilers  of  No.  2. 

SUMMARY  OF  REPAIRS  TO  FIVE  BOILERS  OF  BATTERY  No.  3. 

1.  Newly  lined  fire-boxes  and  combustion-chambers ;  new  baffle- 
plates  to  tire-hole  doors ;  new  fire-bricks  for  furnaces  and  side  walls 
new  grate-bars  to  furnaces. 

2.  New  2-inch  angle-valves;  asbesto.s  cocks,  blow-off  cocks,  plug- 
cocks;  new  ^-inch  and  2-inch  globe  valves;  clay  and  mortar  for 
brick  work  ;  new  joints  to  steam-pipes,  safety  and  stop- valves. 

3.  Furnaces  re-built  from  V)ottom  to  back  end  ;  top  arches  all 
renewed  ;  tubes  expanded  and  thoroughly  cleaned  out,  which  com- 
pletes the  repairs  to  boilers  of  No.  3. 

SUMMARY   OF   REPAIRS   TO    MAIN    BOILER   FEED   PUMP. 

1.  New  sleeves  for  plungers ;  new  pump-rods  and  new  brass 
head  gibs  for  cross-heads;  new  glands  and  neck-rings. 

2.  New  joints  made  all  over;  main  shaft  taken  out  and  lined  up; 
new  valves  and  pump-engine  lined  up;  valve-seats  all  re-headed,  and 
pump  newly  painted,  which  completes  the  repaire. 
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SUMMARY   OF   REPAIRS  TO   BOILER  FEED  PUMP.    No.   1. 

1.  New  nt'ck-rings  for  [lump  eiul ;  new  pins  for  valve  gear:  ntw 
brass  glands;  new  plunger  for  pump  ends. 

2.  New  piston,  spider-faced;  new  rods  for  pump  ends;  new 
steam-valves  and  water-valves;  new  sleeves;  new  joints  on  steam- 
chests ;  new  rods  in  pump;  new  glands  and  Imsliing-  in  both  ends, 
which  completes  the  repaii-s  to  boiiei-  feed  pump  of  No.  1. 

SUMMARY  OF    WORK  DONE  DURING   THE  YEAR  1893. 

1.  Part  of  the  flooring  in  old  engine-iiouse  has  been  re-laid  with 
1-inch  maple.  The  well  is  also  covered  with  the  same,  with  ti-aps  left 
for  easy  admittance. 

2.  The  well  in  the  old  engine-house  has  been  newly  lined  with 
cast-iron  plates,  and  also  thoroughly  cleaned  out.  The  leaks  that 
were  around  the  masonrj'  have  been  stopped,  and  at  present  it  is  in 
a  first-class  condition. 

3.  The  walk  which  was  in  front  of  lioilers  of  Nos.  1  and  2,  and  also 
back  of  No.  3,  has  been  removed,  as  it  was  badly  decayed  and  uneven. 
This  has  been  re-laid  with  cast-iron  plates,  making  a  first-class  job. 

4.  The  walls  inside  of  No.  3  boiler-room  were  in  a  very  dirty 
condition.  Thej'  have  been  all  newly  whitewashed,  and  now  have 
a  bright  and  cheerful  appearance. 

5.  The  cellar  under  No.  3  engine  was  in  a  filthy  condition,  being 
full  of  water  mixed  with  oil  and  grease.  This  has  been  thoroughly 
cleaned  out,  and  at  present  is  in  a  perfectly  clean  condition. 

6.  The  foundation  of  new  engine  No.  5  is  completed.  It  is  very 
substantially  constructed   and  is  ready  for  the  erection  of  the  engine. 

7.  The  new  boiler  foundations,  which  are  built  from  the  rock, 
are  being  advanced  as  qiiicklj-  as  possible,  and  will  be  readj'  for  use 
at  an  early  date. 

8.  The  tw^o  hot  water  wells  m  the  old  engine-house,  which  were 
in  a  filthy  condition  for  the  want  of  cleaning,  have  been  thorough I3' 
cleaned  out. 

9.  The  new  Blake  engine  No.  4  have  been  housed  over  inside  of 
engine-room,  to  protect  her  from  dust  while  the  erection  of  the  foundn- 
tion  for  No.  5  engine  is  going  on. 
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10.  Tlie  flooring  in  basement  of  new  engine-honse,  wliicli  wns  of 
coucix'te,  was  badly  crnckeJ  ami  broken.  Tliis  I  have  had  taken  out 
and  It-laid  by  new  concrete,  and  have  al.so  stopped  the  leaks  which  were 
numerous  in  walls  of  foundation.  There  also  was  a  wall  built  inside 
for  the  purpose  of  puddling;.  This  has  been  removed,  and  I  have 
had  a  steam-pump  put  in  the  basement,  for  the  pumping  out  of  cellar: 
it  is  also  connected  to  the  well,  so  at  any  time  wiien  rennired  it  can 
be  pumped  out  also. 

11.  Blake  engine  No.  4.  There  have  been  put  in  by  the  Blake 
Co.  new  pump  cylinders,  valve-seats  and  fjuide-bars;  and  there  is  also 
here  a  new  bell  crank  rcadj'  to  be  put  in. 

I  remain  yours  truly, 

R.  PINK, 

JSnguieer  in  Cliarqe. 


REPORT  OF  CHIEF  ENGINEER  AT  HIGH    LEVEL 
PUMPING  STATION. 


High  Level  Station, 

January  lltli,  LsO-t. 

E.  H.  Keating,  Esq.,' 

City  Etujineer  : 

Dear  Sir, — I  beg  to  submit  the  followiug  report  of  the  perfonu- 
ance  ami  condition  of  the  plant  under  my  charge. 

The  engines  have  worked  without  any  break  or  mishap  during 
the  past  year,  no  other  than  ordinar}?  running  repairs  being  required. 

The  boilers  are  sound  and  clean,  and  have  not  required  any 
repairs  during  the  year.  The  only  mishap  was  the  burning  of  a  .set 
of  grates  by  one  of  mj^  assistants,  Mr.  Pearce.  Some  necessary  changes 
were  made  in  the  connections,  to  permit  of  repairs  being  made  without 
shutting  down  the  plant. 

The  pumps  are  in  fair  condition ;  some  of  the  working  parts  are 
cut  by  sand.  The  sand,  however,  is  not  passing  in  as  large  quantities 
as  formerly,  and  is  of  a  much  finer  nature. 

A  new  screen  was  placed  on  suction  main,  which  prevents  any- 
thing from  interfering  with  the  action  of  pump-valves. 

The  buildings  are  in  good  condition,  necessar}'  repairs  having 
been  made  during  the  year. 

The  plant  generally  is  in  good  condition,  and  I  anticipate  no 
trouble  during  the  present  j-ear. 

The  roadway  on  the  east  side  of  buildings  needs  repairing. 
During  the  wet  season  coal  cannot  be  delivered  to  sheds  in  its  present 
condition. 


Respectfully  submitted. 


CHAS.  HEAL, 

Engineer  in  Charge'. 


WORKS     DEPARTMENT. 


SEWER  ENGINEER'S  REPORT. 


Sewer  Department, 
E   H.  Keatixg,  Esq.,  Toronto,  Dec.  31st,  1893. 

City  Engineer,  Toronto: 

Dear  Sir, — I  beg  to  submit  herewith  the  following  report  of 
this  Department  for  the  year  ending  31st  December,  1893. 

During  the  year  3.32  miles  of  sewers  were  constructed,  of  wliich 
1 .  10  miles  were  liuilt  by  day  labor.  The  following  is  a  detailed 
statement  of  the  various  works : 

Sewers  Built  by  Contract. 

9'iiich  tile  pipe  sewer 4,416  lin.  feet. 

12         "              " 2,019 

15         "              "           1,690 

18         "              "           588 

2  ft.  X  3  ft.  hrick  sewer   537 

3  ft.  6  in.  drain  brick  sewer 1,079 

4  ft.  drain  brick  sewer 1,165 

4  ft.  4  in.  steel  rivetted  pipe 363 


T.iUl 11,767 

Sewers  BriLT  by  Day  Labor 

9-inch  tile  pipe  sewer 667  lin.  feet. 

12        "             "           711 

15         "              "           1,446 

18         "              "           8a3 

2  ft.  drain  brick  sewer 234 

2  ft.  6  in.  drain  brick  sewer    702 

3  ft.  X  5  ft.  brick  sewer    119 

3  ft.  X  4  ft.  3  in.  brick  sewer 292 

2  ft.  2  in,  wooden  box 574 

3  ft.  8  in-           "           160 

20-inch  steel  rivetted  pipe 57 


Total 5,835 

In  connection  with  the  construction  of  these  sewers,  56  manholes 

and  79  gullies  were  built. 

The  following  statement  shows  sewers  constructed  under  contract 

and  by  day  labor,  with  cost  of  same  per  foot : 
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The  undermentioned  work  lias  been  done  during  the  year  by  the 
foremen  on  sewer  repairs : 

Manholes  repaired 115 

New  uiHiiholes  built 131 

Gullies  repaired 45 

New  gullies  built    317 

Miles  iif  sewers  flushed  and  cleaned 90 

The  following  is  a  list  of  the  plans  made  during  the  year: 

Contract  plans,  sewers 13 

Plans  for  day  labor  works 16 

Working  plans 60 

Miscellaneous  plans 225 

FLUSHING. 

During  the  year  90  miles  of  sewers  .have  been  flushed  and  cleaned 
at  a  cost  of  85,36  *.47,  or  859.65  per  mile. 

CONSTRUCTION  AND  EXTENSION  OF  SEWERS. 

QuF.EN  Street  E.\st  Stokm  Water  Sewer. 

One  thousand  and  eighty-four  feet  of  3  ft.  6  in.  and  1,165  feet  of 
4  ft  diam.  9  in.  brick  sewer  has  been  constructed  from  the  river 
Don  to  DeGra.-si  Street,  on  this  street. 

Queen  Street,  Bathurst  Street  to  the  Garrison  Creek. 
Nine  hundred  and  eighty  feet  of  4  ft.  and  6S0  feet  of  3  ft.  6  in. 
diam.   9  in.   brick  sewer  is  now   under  construction   between   these 
points. 

All  the  sewei's  emptying  into  Ashbridge's  Bay  have  been  extended 
towards  the  line  of  proposed  channel  through  same. 

EXTEN.SION   TO    DeEP    WaTER. 

Parliament  Street  sewer  has  been  extended  to  deep  water  by 
laying  a  52-inch  steel  plate  rivetted  pipe  from  the  south  end  of  the 
present  brick  sewer  258  feet  south  to  the  new  Windmill  Line. 

SiMcoE  Street. 
A  contract  has  also  been  let  for  the  extension  of  the  above  street 
sewer  to  the  face  of  the  crib  protection  on  the  south  side  of  Lake 
Street.     The  48-inch  steel  pipe  for  same  is  on  the  ground  ready  for 
laying. 


6i  CITT    engineer's    report. 


Re-Cosstri'ctios  pndkr  Railway  Tracks. 

Both  tlie  Simcoe  Street  and  BnthuiNt  Street  sewers  have  been 
re-oonstructt'd  wliere  tliey  cross  under  tlie  railwaj'  tracks  on  the 
Elsplanade.  The  former  is  a  7  ft.  x  .^  ft.  lirick.  niul  tlie  latter  is  a 
5  ft  .X  3  ft.  brick  sewer. 

ESPLANADE   IMPROVEMENTS. 

All  work  in  connection  with  the  removal  of  the  Argonaut, 
RC.Y.C,  Elgie  and  NoveiTe's  buildings  has  been  completed,  and  the 
buildings  removed  to  their  present  positions  on  the  new  Windmill 
Line.     Temporary  approaclies  have  been  constructed  to  them. 

A  rerj'  large  amount  of  cribwork  for  the  support  of  these  build- 
ings, as  well  as  for  the  protection  of  the  south  side  of  Lake  Street,  has 
been  put  in  place.     The  cost  of  this  work  w>is  §59,115.43. 

The  necessarj-  cribwork  for  the  protection  of  the  south  side  of 
Lake  Street  at  John  Street  has  been  sunk  in  place,  and  the  cribwork 
extended  to  a  junction  with  the  Water  Works  dock,  at  a  cost  of 
S6,497.66. 

A  large  quantity  of  material  has  already  been  filled  in  on  what 
is  known  as  the  alterndtive  site,  as  well  as  in  Lake  Streel  at  York 
Street. 

PLUMBING   DEPARTMENT. 

During  the  year  2.69  miles  of  private  drains  have  been  con- 
structed, made  up  of  6  in.  and  9  in.  pipes. 

The  total  amount  received  during  the  year  for  private  drains 
constructed  amounts  to  §11,266.84:  total  expenditure,  §12,064.68; 
refunded  on  repairs  account,  §637.20. 

COMPABATTVI!   STATE>reST   OF    WoRK    DoSK,    ETC.,    I.N    1892   AND    1893. 

Permits  Isnteil. 

1893.  1892. 

Plumbing  and  drainage 483  752 

Plumbing  only   249  323 

Drainage  only  214  289 

Total 941)  1,.364 


/ 

DIAGRAM  SHEWIHG  THE  STRENGTH    OF  VARIOUS   BRAMDS   of   CEMENTS. 
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DIAGRAM  SHEWING    WEIGHTS  and  SIFTIHG  of  DIFFERENT  BRANDS   or  CEMENTS. 


SIFTIHG  DIAGRAM 


WEIGHT   DIAGRAM 


ibet  of  meshes  m  sieve  per  s(f  inch 


130 

120 

40 

no 

3/00 

3 

1 

y                                                         0: 

i           3 

10 
0                                                                                   0 

S 

^ 
K 
5 

1 

S 
§ 

« 
5 

§ 
§ 

^ 

SJ 

>5i 

1 

S 

1 

5 

!5 
5 

5 

-1   ^ 

i3    ce 

i. -s 

1   ^ 
I-  s 
J5   ^ 

1 

1 

^      to 

1 

1 

1 

1 

1 

•o 

i 

i 

1 

i 

Number  of  meshes    in  sieve  per   so.  inch. 
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Number  of  Buildings  represented  in  Permits  Issued. 

Plumbing  and  drainage 755  1,379 

Plumbing  only 281  369 

Drainage  only 295  400 

Total 1,331  2,148 

Number  of  Inspections  Made. 

Plumbing 2,597  2,736 

Drainage 776  1,007 

Total....; 3,373  3,743 

Number  of  Inspections  Made. 

Plumbing G,131  4,693 

Drainage    3,104  4,064 

Smoke  tests  and  final  inspections 5,370  6,352 

Total 14,605  15,109 


CEMENT. 

During  the  year  the  usual  tests  have  been  made  of  cements  used 
in  the  various  City  works.  The  attached  diagrams  show  the  results 
obtained. 

Yours  ti"u]3% 

C.  L.  FELLOWES, 

Entjineer  in  Charge  of  Sewers. 


ROADWAY    ENGINEER'S    REPORT. 


Roadway  Department, 

Toronto,  Dec.  31st,  1»93. 


E.  H.  Keating,  Esq., 

City  Enqiiieer: 


Dear  Sir. — In  accordance  with  your  instructions  I  have  prepared 
the  following  report  upon  the  various  works  performed  under  the 
supervision  of  the  Roadway  Branch  of  the  Works  Department  during 
the  year  1893. 

The  total  amount  expended  on  pavements  and  permanent  side- 
walks durinor  the  past  j'ear  amounted  to  ?.504,782.71.  Of  this  sum 
S392,0:W.  17  was  spen:  in  changing  the  pavements  lietweeir  the  street 
car  tracks ;  8102,316.50  was  paid  out  for  pavements  laid  upon  the 
local  improvement  plan,  an  i  S10,436.04  was  expended  on  concrete  and 
stone  flag  sidewalks. 

1.^.748  miles  of  new  pavements  and  2.294  miles  of  new  side- 
walks were  constructed  for  the  above  expenditure,  and  the  following 
table  gives  the  mileage  laid  down  during  the  years  1891,  1892  and 
1893 : 


TABLE  No.   1. 

Mileage  or  Pavements. 

1891. 

18!I2. 

1893. 

Mileage  laid    . . 

11.090 

19.. 574 

18.748 

The  increased  mileage  laid  in  the  years  1892-93  was  largely  com- 
posed of  permanent  pavements  laid  in  conjunction  with  the  change  in 
street  car  rails  by  the  Toronto  Railway  Company. 

During  1893  there  were  45  contracts  let  and  11  remained  over 
from  1892,  making  a  total  of  56,  of  which  51  have  been  completed, 
leaving  only  5  to  be  carried  out  during  the  coming  year. 
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In  additiou  to  the  contracts  already  mentioned  there  were  21 
private  contracts  and  day  labor  works  which  were  performed  under 
the  direction  of  this  Deparment,  and  the  followin}^  Table  No.  2  shows 
the  class  of  pavement,  of  which  the  various  contracts  consisted,  making 
in  all  74  different  pieces  of  work  which  required  the  attention  of  this 
Department. 

TABLE  No.  2. 


Class  of  Pavement. 


Oedar  bluck 

Asphalt 

Concrete  sidewalks 

Macadam     

Stone  setts    

Brick  on  concrete    

Stone  tlag  .sidewalks    

Total 


Number  of 
Works. 


20 

17 

18 

1 

10 

7 

1 


In  order  to  perform  the  works  eiiuinei-ated  in  the  above  table  it 
was  found  nece.ssary  to  prepare  126  plans,  321  estimates,  and  in 
addition  702  letters  were  received  and  attended  to. 

A  comparison  of  the  various  works  executed  in  1890-91,  1892-93, 
may  be  of  interest  as  showing-  the  variation  in  the  class  of  pavements 
now  being  laid  in  the  City,  and  in  order  to  do  so  I  have  had  the 
following  table  prepared : 
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TABLE  No.  3. 

MiLfAC.E  or  Different  Classes  of  Pavements  Lau>  inRiNd  1890,  1891,  1892 

AND   1893. 


Class  of  Pavement. 

18&0. 

1891. 

1892. 

1893. 

Asphalt 

Ce<iiir   block    on   sjind    and    plank 

fiiuiiJatiuns 

Ihlacadam 

1.73 
15.51 

1.635 

9.186 
0.123 
0.069 
0.077 

6.216 

3.349 
0.494 
0.366 

6.607 
3.249 

Cobble    

o.io 

0.192 

Cellar  bU>ck  *in  concrete   

8.416 
0.705 
0.028 

•2.185 

Stone  setts  on  cttncrete 

3.743 

Scoria  setts  on  concrete 

0.138 

3.964 

Total  of  Pavements 

17.670 

11.090 

19.674 

18.748 

Concrete  sidewalks 

1.426 
1.273 

1.930 
0.398 

1.508 
0.104 

2.259 

0.036 

Total  of  Sidewalks 

2.699 

2.328 

1.612 

2.294 

From  the  foregoing  table  it  will  he  seen  that  the  mileage  of  cedar 
block  pavements  constructed  ha.s  fallen  from  15.51  miles  in  1S90  to 
3.249  miles  in  1893,  whilst  the  better  classes  of  pavements  have 
largely  increased.  The  greatest  proportion  of  this  improved  work 
was  occasioned  by  the  necessity  to  construct  permanent  pavements  in 
conjunction  with  the  new  tracks  laid  by  theToronto  Railway  Company; 
but  at  the  .«ame  time  there  has  been  an  increased  demand  for  improved 
roadways  on  residential  streets  and  a  desire  to  replace  the  old  cedar 
block  roadways  with  the  better  classes  of  pavements,  which  should  be 
encouraged  in  every  possible  manner,  not  only  for  the  improved 
appearance  it  will  give  the  City,  but  from  an  economical  point  of 
view,  as  the  Street  Commissioner's  Department  has  to  expend  large 
sums  annually  to  repair  and  keep  clean  these  dilapidated  roadways, 
which  nothing  short  of  re-paving  will  ever  make  presentable,  and 
wherever  a  new  pavement  is  constructed  it  means  an  annual  saving 
for  repairs  and  cleaning  of  an  amount  of  monej'  proportionate  to  the 
length  of  pavement  constructed. 

I  have  had  a  list  made  out  of  all  roadways  constructed  upon  the 
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local  improvfineiit  system,  tlic  life  of  which  has  expired,  most  of 
which  require  renewal.  In  the  majoiity  of  cases  these  roadways  are 
full  of  ruts,  and  holes,  the  blocks  being  completclj'  destroyed,  so  that 
a  new  pavement  is  absolutely  necessary,  and  some  action  will  have  to 
be  taken  to  keep  them  passable. 

T.\BLE  No.  4. 

T.ABLE  OF  Ced.\r  Block  Pavement.s  kok   which  the  Time  of  Payment  has 
Expired  or  is  About  to  Expire. 


Street. 


D'Arcy    .  . . 

St.  Patrick 


Selby 

Wellesley  PI. 
Wellesley  ... 
Argyle  .      . . . 

Arthur 

Baldwin 


Berkeley 

Beacoiisfield  .  .  . 

Brookfield 

Beverley 

Bleeker 

Brunswick 

Bellevue 

Brock    

Cecil    

College    

Dovercourt  Rd. 


D'Arcy    

Huntley 

Howard 

Henry 

Harbord 

Henry  

King   

Lumley  (now  Euclid), 

Lisgar 

McCaul 

Murray 

Nassau 

Oxford 


Orde    

Parliament 
Prospect .  . . 
Rose    


From 


Beverley . 


Huntley  .  .  . 
Wellesley  . 
Sherboume 
Dundas  .  .  . 
Bat  hurst  .  . 
Beverley  .  . . 
Spadina 
Gerrard  .  . . 
Queen 


Carlton 
College 


King 

Beverley 


Dundas    .  .  . . 

Queen    

Beveiiey   .  . . 

Bloor   

Bleeker  .  .  . 
Baldwin  .  .  . 
St.  George  .  . 
College  .  .  .  . 
Strachan .... 

College 

Queen 

(irange  Rd  . 
Caer-Howell 
Spadina 


College  Av. 

Queen 

Rose 

Winchester. 


To 


McCaul 


Huron 

Sherboume 

A  lane 

Parliament . 
I  Gladstone  . 
Lumley  , . . 
Huron 


Date' 
When 
Laid. 


Carlton    . .  . 

.Saurin 

Maple  .... 
College  .... 
Howard   .  .  . 

Butler 

Bellevue  PI 

Front 

Spadina   . .  . 


Argyle. 


Spadina   

Earl 

Sherboume 

Cecil 

Huron 

Cecil 

Railway  crossing.  . . 

Robinson 

Saurin 

Anderson 

North  end 

Lippincott 

(irosvenor  (now  Au- 
gusta Av.) 

West  end 

Gerrard   

Parliament 

Wellesley  


1881 
1881 
1881 
1881 
1881 
1881 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882' 

1882 

ISSL' 

I.'^Sl' 
1882 
1882 


Date  of 
Expiry. 


1891 
1891 
1891 
1891 
1891 
1891 
1892 
1892 
1892 
1892 
1891 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1891 
1892 
1892 
1887 
1892 
1892 

1892 
1892 
1892 
1891 
1891 
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Table  No.  A-('vuliii>unt. 


Stheet. 


Rose    WfUesley 

St.  Patrick Huron.    . 

Sullivan     (Beverley 

Berkeley Wiltuii  .  . 

Bri»ck iKiiig 


To 


Buchanan 
Bellwoods 


Charles  

Cameron 

Carlton      

Cameron  PI 

Clarence  Si| 

Dorset 

Dundas 

Foxley 

(iladstuue 

Howard 

Hi({h(  now  Grange  Av.) 

Huron 

King 

Locust    (now   Gilder- 
sleeve  Av.) 

McCaul 


Yonge . . . 
Queen  . . 

Church  . . 
Queen  . . . 
Unt^rio  . 
Cameron . 


Maple  (now  Humbert) 

Northcote     

Queen    

Ross 

Russell    

Sumach . . 


St.  Mary 

Saurin 

Woolsley 

Winchester 

Alexander 

College    

Conway  (now    Mans 

field)    , 

Division 

Dovercourt  Rd 

Draper , 

Penning 


King 

Queen 

Dundas    . . . 

Queen 

Parliament . 
Spadina  . . . 
College  .  .  .  . 
River  Don  . 

Sumach  .  . . 
Anderson  . . 
Queen  .... 
Dundas  .  . 
Queen  .  . . . 
Don  River  , 

Cecil 

St.  George 
Carlton    .  . 


North  . . . . 
Northcote 
Esther.  .  .  . 
Ontario  . . 
Church  .  .  . 
Spadina.  .  . 


Nassau  . . . 

Peel 

Robert  . . . 
Stewart  .  . 
Spadina  .  . 
W'ellesley 


Bellwoods 
Spadina 
Dundas    . . 

f  ront 

Queen  . . . . 


Lippincott  . 
Gladstone  . 
College  . . . . 
Portland  . . . 

Queen 

Parliament 


Howard 
Spadina 


Gerrard    

Queen 

Terauley 

Conway  (now  Mans 

field) 

Jarvis 

Fiend    

Easterly 

Vanauley 


Wellington . 
Bund  .... 
Dovercourt . 
Dundas  . . . 
Bleeker   . . . 

Esther   

Sussex 

Strachan  . .  . 


Easterly  . . . 
College  .  .  . . 
Grange  Rd  . 
Dovercourt . 


Saurin 

Railway  crossing. 

College 

Spadina   

Gerrard   

Winchester 

Queen's  Park . . . . 

Lisgar  

Batluirsl 

Parliament 

North  Mutual  .  .  . 
Bathurst 


Clinton    

Huron . . 

College 

Wellington  PI 

Ma|)le    (now    Hum 

bert) 

Bathurst 

DuSerin 

Bloor   

Bathurst 

College 

Sackville 


1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1H88 
1883 
1883 
1884 
1884 

1884 
1884 
1884 
1884 

1884 
1884 
1884 
1884 
1884 
1884 
1884 


1894 

1894 
\S'M 
lSlt4 
lH;t4 
IH'.U 
1804 
18'J2 
1892 
1894 
1804 
1894 
1892 
1894 
1894 
1894 

1894 
1804 
1804 
1894 

1804 
1804 
]«04 
1804 
1804 
1894 
1894 
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Tn  comioction  with  the  aliove  I  have  prepared,  in  tabuhited  form, 
the  approximate  cost  of  the  various  classes  of  pavements  now  iaiti  in 
the  City  of  Toronto,  both  with  and  witltout  stone  kerbinw.  The 
-width  of  the  roadway  taken  was  24  I'eefc,  that  bein^  the  usual  width 
for  residential  streets,  admitting  ihe  construction  of  a  6-ft.  sidewalk 
and  a  boulevard  15  ft  wide  on  each  side  >if  the  roadway. 

TABLE  No    5. 
Showin«  Cost  I'Eit  ScjrARE  Yard  of  Different  Classes  of  Pa\'eile!>t. 


Ko. 


DEst:KiPTioN-  OF  Pavement. 


Heavy  asphalt,  C-in.  concrete,  2i-in.  asphalt 

Light  a.sphiilt,  4-iii.  concrete,  2-iii.  asphalt 

Vitrified  brick  on  4-iii.  concrete 

Cedar  Muck  on  O-in.  concrete 

Ceihir  blocks  on  (!-in.  sand 

Granite  setts  on  (i-in.  concrete. 

Scoria  Ijlocks  im  (i  in.  concrete     

Ced:ir  blocks  on  2  layers  of  1-in.  boards  with  tar  composition 


Cost  per 

Sq.  Yard. 

8    c. 

2  tlO 

2  10 

2  25 

1  50 

75 

3  85 

4  00 

1  30 

1 

TABLE  No.  <x 

Showing  Cost  per  Foot  Frontage  of  Different  Classes  of  Pavement,  with 
Kereing,  for  a  24-Foot.  Roadway. 


No. 


Description  of  Pavement. 


Heavy  asphalt,  6-in.  concrete,  2A-in.  asphalt 
Light  asphalt,  4-in.  concrete,  2-in.  asphalt 

Vitrified  brick  on  4-in.  concrete 

Cedar  block  on  6-in.  concrete 

Cedar  block  on  fi-in.  sand 

(rranite  setts  ^m  6-in.  concrete 

Scoria  blocks  on  O-in.  concrete 

Cedar  blocks  on   2  layers  of  1-in.  boards, 

with  tar  compo.sition  .    

Cedar  blocks  on   2  layers  of  1-in.  boards, 

with  tar  composition 


Class  of 
Kerbing. 


4-in.  stone. 


Wooden  .  . 
4-in.  stvne. 


Wooden  . . 
4-in.  stone. 


O 


c. 
66 
00 
20 
08 
25 
40 
60 


2  06 


2  78 


3  p-  £; 


K7  5 

45tV 

28tV 
78A 


o 


10 
10 
10 
8 
5 
10 
10 

8 

8 
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T.\BLE  No.  7. 
Showiso  CixsT  PER  Foot  Frostaob  or  Diffekkxt  Ch.sse.s  of  Pavements,  not 

ISCLUDISO    KkRBJKO,    FOR    A   24-FoOT   RoAPWAV. 


So. 

De-scriptiox  OF  Pavement. 

Cost  per 
Lin.  Foot 
Frontage. 

1 
2 
3 

Heavv  asphrtlt,  6-in.  concrete,  2i-in.  asphalt 

8   c. 

•^  80 

Liijht  asphalt.  4-in.  concrete,  2-in.  asphalt 

3  10 

Vitrified  hriek  on  4-in.  concrets 

3  30 

4 

5 

Cellar  block  on  t!-in.  concrete 

Cedar  block  on  ti-in.  sjind     

2  20 
1  10" 

fi 

Oranite  setts  on  6-in.  concrete 

5  50 

6  70 

8 

Cedar  block  on  2  layers  of  1-in.  boards,  with  tar  composition. . . . 

1  !)() 

Work  was  commenceil  in  1890  on  April  11th,  in  1891  on  April 
6th,  in  1892  on  April  lltli.  ami  in  1893  on  April  13tli,  showing  a 
variation  of  only  a  week  between  the  earliest  and  latest  date. 

In  connection  with  the  conimencenient  of  work,  it  is  interesting 
to  note  the  variation  of  date  of  the  ia.st  snowfall  during  the  pjust  four 
years,  which  I  obtained  from  ilr.  Stupart,  of  the  Toronto  Ohsurvatory  : 


Last  Storm. 

Last  .Measikable  S.vow. 

Last  Flakes. 

Date. 

Quantity. 

Date. 

Quantity. 

Date. 

1890. 
March  28t)i  .... 

Inches. 

7.5 

April  10th 

Inches. 
0.1 

April  lOtli. 

1891. 
March  21st 

3  0 

May  5th 

0.3 

May  5th. 

1892. 
February  14th . . 

4.0 

April  9th 

0.2 

April  10th. 

1893. 
April  loth 

5.5 

April  15th 

5.5 

April  20th. 
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TRACK  ALLOWANCE. 

Owing  to  a  dispute  arising  lietween  tlie  Toronto  Railway  Co.  and 
tlie  City  as  to  the  meaning  of  the  term  "permanent  pavement."  in  the 
agreement  between  tlie  City  and  the  Company,  the  worlc  of  clianging 
the  old  flat  i-ail  to  the  girder  rail  was  not  commenced  until  the  16th 
day  of  August.  This  delaj^  necessitated  shortening  the  time  allow- 
ance given  the  contractors  on  the  various  contracts,  and  the  work  had 
to  be  pushed  along  as  rapidly  as  the  contractors  and  Toronto  Railway 
Company  were  capable  of  performing  it.  The  experience  gained 
during  the  previous  summer  was  of  great  advantage  to  both  parties, 
who  had  their  material  and  methods  of  working  so  arranged  that 
there  were  none  of  the  anno3-ing  delaj's  which  caused  so  much  fric- 
tion and  gave  rise  to  so  many  disputes  between  the  Toronto  Railway 
Co.  and  the  contractors  during  the  season  of  1892. 

The  following  table  shows  the  streets  upon  which  track  allow- 
ances were  changed  : 

TABLE  No.  t--. 

Streets  upon  which  the  Tkack  Allowance  Pavements  have  been  Changeh 

IN  1893. 


Street. 

From 

To 

Length. 

Lansdowne 

8umacli    

Duiferin 

River   

Parliament 

Winchester 

6,935  feet  double  track. 
{     89.5     " 

1     fiO(>     "   single  track. 
13,508     "   double  track. 

VVinchester 

College 

Parliament    

Yonge  

Parliament    

Yonge 

Queen 

2,102     '• 

Carlton 

Parliament 

Queen 

Front 

Y'ork 

4,072     " 
3,836     " 
6,215     " 

Simcoe 

Front     

Kinf 

Sherbourne  

5,287     " 
2,1G9     " 

Bathurst    

Harbord 

Kirig 

Spadina   

Queen 

Bloor   

6,614     " 

Yonge 

Bloor   

Broadview 

Church           .  .  . 

Front . 

Yonge    

Gerrard     

Front 

790  " 
4,658  " 
2,444  " 
8,536     " 

274     " 

It 

274     " 

Total 

26.1  miles  single  track. 
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In  aiKlition  to  tlie  above  the  following  lengtlis  of  luw  pavements 
anJ  ti-rtcks  were  liiid  : 


Street. 

From 

To 

Length. 

CulK-c 

L»iis<Io\\ne   

Diiflerin 

L'l  illege 

Si>rauren 

[^  Diindas    

Rivor     

Lunsdowne 

Dundns    

Bloor   

2,05!)  foet  double  track. 

:i70    " 
2,7iHi     "             " 

Hiah  l"iuk  Av... 
Hi'waril  Park  Av. 

High  Park    

3,111     " 
4,910     " 

Total 

5  miles  single  track. 

From  the  above  table  it  will  lie  seen  that  the  mileage  of  street 
car  tracks  taken  upan>l  re-laid  with  tlie  girder  rail  wa.s  26.  1  miles  of 
single  track,  ami  in  addition  5  miles  of  new  track  were  laid,  leaving 
17  35  miles  yet  to  be  changed.  Of  this  last  amount  1 1 .  55  miles  have 
to  be  altered  at  the  expense  of  the  City,  and  5 .  HO  miles  by  the  Toronto 
Railway  Co.  This  last  mentioned  mileage  has  to  be  laid  without  any 
e.Kpeiise  to  the  City,  but  under  the  supervision  of  the  Engineer 

No  material  changes  were  made  in  the  method  of  paving  the 
track  allowance  or  hiving  the  rails  fi-om  that  given  in  last  year's 
report. 

A  slight  alteration,  however,  was  ma<le  by  the  Railway  Co.  in 
the  size  of  the  i-ail  ba.se,  which  is  tiow  rolled  to  5  inches  instead  of 
4i  inches  as  previously  laid.  This  makes  an  alteration  in  the  weight 
of  the  rail,  whicii  now  runs  about  73  lbs.  to  the  yard,  and  gives  a 
hetter  bearing  upon  the  concrete  base. 

The  following  quantities  and  weights  of  material  are  required  to 
build  one  mile  of  single  track  of  street  railway  in  this  City,  exclusive 
of  wiring  and  poles: 

TABLE  No.  !). 

1J4.714  tons  of  73-11j.  rails  per  uiik-  single  track. 

b.f^     "         tish-iilates,  17  lli«.  per  |iair  single  track. 
1,800  cedar  ties  single  track. 

1  ton  of  spikes,  j(  11).  eacli  single  track. 

1      "       bolts  and  nuts,  1  lb.  eacli  single  track. 


CITY    ENGINEERS    UEPORT. 


Those  portions  of  the  roadway  oiit-iide  tlie  car  tracks,  ds  well  as 
the  toothing  outside  the  outei-  rails,  were  le-paved  by  i\iiy  lalior.  it 
being  found  more  convenient  and  economical  to  carry  out  the  work 
in  this  manner  than  to  include  it  with  the  woi'k  let  by  contract. 

In  order  to  give  some  idea  of  the  number  of  men  employed  and 
the  time  occupied  to  carry  out  the  various  works,  I  have  compiled  ihe 
following  table,  which  shows  the  number  of  men,  carts  anil  teams 
employed  upon  the  various  works,  and  the  actual  number  of  working 
days  taken  to  complete  each  work  : 


TABLE  No.  10. 


77-78 


Street. 


Richmond  

Earl 

Muiri's  Lane 

Czar 

Lane   around   old   Post 

Linden 

Royce    

Perth   

Churchill 

Shaw    

Northumberland      .... 

Olive    

Huron 

Euclid  Place   

Man.sfield    


Victoria  Crescent  . 
Bathurst    


Bloor   

Broadview 
(Jerrard 


Parliament 


Winchester. 
Carlton  . .  . 
College  .... 


Jameson 
College  . 
York  . . . , 
Front  . . . 


Church 


Queen  East . . . 

Yonge 

Howard  Park. 
High  Park  .  . . 
Dundas    


Total . 


From 


Victoria  

.Sherbourne ... 

Wellington   

yonge  

Office    

Sherbourne  

Symington 

Bloor   

Terminus  of  pavement 

College 

Ossington    

Bathurst    

Phcebe 

Euclid  Ave 

.Manning 

Bellwoods 

Dunn   

I\ing  .    ... 

Queen 

Vonge    

Jueen  

River   


Queen  . . 
Cai-lton 


Parliament 


Vonge . . . 
Bathurst 

Concord  , 

Dundas  . 
lanieson  . 
Queen  .  . . 
Church  . 


Front  

Queen 

Yonge  

Fnmt 

Roncesvalles 


Queen  . 
.\rthur 


■^orauren .  . 


To 


Bay 

Western  terminus, 

218  feet  north 

North 


Huntley 

C.  P.  Ry 

Royce 

13()  feet  east   .... 

Bloor    

Preston      

Palmerston  ...... 

Grange 

Eastern  terminus 

Clinton    

Grace  

Jameson 

Queen 

Harbord 

■Spadina   

Gerrard 

Pape ... 

Parliament 

(jcrrard    


Winchester 
Sumach   . .  . 

Yonge  

.VIcCaul    ... 


Clinton    .  . 

Dufferin 
College  . . . 
Dufferin  .  . 
Front  .... 
Simcoe  .  .  - 
Frederick 
Queen  .... 
Bloor  .... 
River 

Sing 

Dundas  . . 
High  Park 
Arthur  . . . 
.Jameson  . . 
Bloor  .... 


S 


860 

284 

125 

384 

196 

322 

564 

550 

43 

728 

66 

108 

175 

30 

80 

69 

229 

338 

1,513 

2,623 

573 

1,239 

637 

1,417 

421 

283 

1,38-t 

1,680 

1,138 

1,617 

671 

691 

C79 

I  725 

1,412 

1,867 

739 

884 

5,993 

3,101 

198 

218 

1,035 

952 

1,250 

1,312 

41,407 


15 

14 

46 

5 

1 


2 
126 


20 


10 

48 
66 


11 


53 
2 
79 
15 
46 
58 
89 


67 
166 
65 
42 
21 
14 
8 


102 


1,191 


^i 


|e2 


123 

84 

8 

42 

19 

60 

183 

79 

13 

100 

40 

65 

71 

14 

49 

40 

65 

110 

281 

174 

154 

417 

191 

120 

108 

96 

303 

330 

62 

191 

25 

9 

174 

28 

102 
79 

104 
13 

382 

236 
12 
21 

332 
41 

445 

378 


5,976 


29 
30 
13 
37 
22 
19 
71 
94 
U 
61 

6 
10 
28 

9 
26 

9 
27 
18 
60 
76 
27 
49 
26 
36 
16 
17 
36 
39 
39 
36 
45 
42 
60 

48 

31 
66 
41 
42 
83 
30 
32 
17 
81 
27 
45 
83 


1,750 


■SO 


5fe 


21 
21 

8 
31 
18 
12 
61 
66 

9 
51 

5 

8 
22 

8 
18 

8 
24 
16 
51 
65 
24 
41 
'.'3 
31 
14 
15 
30 
24 
34 
31 
40 
34 
48 

43 

27 
58 
32 
36 
71 
20 
21 
15 
70 
20 
34 
69 


1,434 


^  a- 
be -; 

>  c 

< 


40.95 

13.52 

15.62 

12.39 

10.89 

26.83 

9.25 

8.33 

4.78 

14.27 

13.20 

13.50 

7.95 

3.75 

4.44 

8.62 

9.54 

21.12 

29  66 

40.35 

23.87 

30.22 

27.70 

45.71 

30.07 

18.87 

46.26 

70.00 

33.47 

52.16 

16. 

20.32 

14.14 

16.86 

52.30 
32.19 
23.09 
24.55 
84.41 
119.27 
9.43 
14.53 
14.79 
47.60 
36.76 
19.01 


233.31 


1^ 


>  ^ 

<i  - 


0.71 
1.75 
1.48 
0.27 
0.08 


0.22 
2.47 


0,90 


.41 
3.00 
1.30 


0.48 


1.7 

0.08 
2.32 
0.48 
1  15 
1.70 
1.85 


2.48 
2.80 
2.03 
1.1 

.30 
0.54 

.38 


3.00 


35.11 


J2Q 


S^  « 


5.86 

4.00 

1.00 

1.35 

1.05 

5.00 

3.00 

1.20 

1.44 

1. 

8.00 

8.12 

3  23 

1.75 

2.72 

5.00 

2.71 


10.17 
8.43 
3.87 
7.71 
6.40 
10  10 
13  75 
1.82 
6  16 
0.62 
0.26 
3.62 

0.65 

3.77 
1.36 
3.25 
..S6 
5  38 
9.08 

•  .57 
1  40 
4.74 
2.05 

13  09 
5.48 


202.95 


504-  r^ 

t-  4)  <e 


feet. 

862 

634 

218 

666 

265 

585 

1,575 

3,193 

146 

2,816 

262 

596 

602 

160 

293 

233 

751 

1,175 

5,357 

4,658 

2,509 

4,910 

2,102 

2,490 

880 

466 

1,512 

4,072 

2,806 

3,933 

1,693 

2,680 

2,377 

2,499 

2,066 
3,215 
1,594 
1,567 
6,656 
6,215 
792 
842 
2,269 
1,937 
4,951 
2,796 


94,865 


feet. 
40 
30 
27 
21 
14 
48 
25 
48 
16 
55 
52 
74 
27 
20 
16 
29 
31 
73 

105 
71 

104 

119 
91 
80 
63 
31 
50 

169 
82 

126 
42 
78 
50 

58 

76 
55 
49 
43 
93 

239 
37 
40 
32 
96 

145 
40 


2,910 


Class  op  Pavement. 


Asphalt. 


Cedar  on  gravel. 


Cedar  on  plank,  with  tar  filling. 
Cedar  on  concrete. 
Brick  un  concrete. 
Stone  "U  concrete. 
Cedar  on  concrete. 


Asphalt. 

Asplialt.     Street  car  track  and  local  improvement. 

Brick. 


Asphalt. 

Stone.     Street  car  track. 

Stone  on  concrete. 

Asphalt  on  concrete. 
St<ine  "U  concrete. 

Cedar  on  concrete.  [ment. 

' '  Street  car  track  and  local  improve- 

Asphalt  on  concrete. 
Brick  on  concrete. 

Cedar  on  concrete.  Street  car  track  and  local  improve- 
ment. 
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Tlio  figures  shown  in  tlie  aliove  taMe  are  for  men  and  tennis 
eniplo3'ed  in  cscavatincr  and  rt'-pavinor  the  roadways  indicated,  and 
arc  exclusive  of  ail  men  employed  liy  the  Toronto  RaiKva^'  Co.  to  lay 
track.  For  this  latter  purpose  an  average  of  41  men  per  day  and  2 
foremen  were  employed.  The  most  rapid  track-laj'ing  was  when  1^ 
miles  of  track  were  laid  in  one  day,  and  shows  what  can  l>e  effected 
!iy  proper  organization  and  good  management. 

STONE  SETT  PAVEMENTS. 

Whilst  re-laying  the  track  allowances,  3.743  miles  of  stone  and 
granite  sett  pavements  were  taken  up  and  the  blocks  re-cut  and  then 
re-laid  upon  a  conci-ete  foundation.  The  contractors  were  allowed  to 
use  all  the  stone  within  the  track  allowance  (16  ft.  6  in.),  which  upon 
being  re-cut  was  found  to  be  fit  to  re-lay  on  the  new  concrete  founda- 
tion. The  majority  of  these  stones  were  from  7  to  8  inches  in  depth, 
and  had  to  be  cut  so  as  not  to  exceed  from  5i  to  6  inches  in  depth. 
Where  adilitional  stone  was  required  the  contractor  had  to  supply  it 
at  his  own  expense.  The  cost  of  this  work  averaged  S1.56ipersq. 
yard,  including  the  concrete  foundations.  This  price  was  considerably 
below  my  estimate  for  the  work,  and  I  d,o  not  think  that  we  are  likely 
to  have  such  cheap  work  in  future,  as  the  contractors  claim  thej-  lost 
money  l)j'  under-estimating  the  co.st  of  re-cutting.  I  think  that  this 
reduction  in  the  size  of  the  stone  will  improve  the  wearing  qualities 
of  the  pavement,  causing  it  to  wear  more  evenly  than  under  the  old 
sj'stem.  In  New  York  it  was  found  that  stone  blocks  varying  in 
height  from  7  to  8  inches  were  not  at  all  satisfactorj',  the  wear  being 
very  uneven.  In  London  and  Liverpool,  on  the  other  hand,  which 
are  probably  the  best  paveii  cities  in  the  world,  a  variation  of  only 
J  inch  in  height  is  allowed.  This  of  necessity  adds  to  the  cost,  but 
is  more  than  counterbalanced  by  the  increased  life  of  the  pavement. 

BROKEN  STONE  ROADWAYS. 

The  only  new  roadway  of  this  class  constructed  during  the  past 
year  was  Centre  Road  or  South  Drive,  Rosedale. 

The  surface  of  the  ground  was  excavated  to  a  depth  of  11  or  12 
inches,  and  thoroughly  rolled  with  a  10-ton  roller  until  a  compact 
sub-grade  was  obtained,  upon  which  a  layer  of  large  stones  was 
placed  on  end  by  hand,  and  the  interstices  filled  with  small  pieces  of 
granite :  the  whole  was  then  rolled  until  the  stone  formed  a  true  sur- 
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face.  Uptin  this  h  lnyer  of  briikou  (jninitf  was  laiil  ami  rolleii,  the 
sm-faco  aiiil  himler  lieing  coiiiposed  of  tine  fjranite  scri'enini{s.  TIk.' 
roadway  was  rolled  lonoitniiinally,  heginniiii,'  at  the  kerl>,  aiiil  the 
final  rolling  being  upon  the  crown  of  the  roailway.  This  rolling  was 
coutiuued,  and  the  roadway  thoroughly  sprinkled  with  water  until 
no  impression  could  he  niaile  with  a  horse  roller,  3  ft  6  in.  in  diameter 
and  4  ft.  6  in.  in  width,  loaded  to  weigh  10  tons,  and  giving  a  pres- 
sure of  433  Ihs.  per  lineal  inch  of  roller.  No  loam  or  sand  was  allowed 
to  he  mixed  with  the  stone,  which  was  clean  and  hroken  to  pass 
through  a  li-iuch  ring.  It  was  necessary  to  use  a  horse  roller  for 
this  work,  owing  to  the  fact  that  a  steam  roller  of  sutBcient  weight 
couhl  not  be  obtained  in  this  City. 

When  completed,  the  residents  e.xpiessed  tlu-m.sclves  as  well  satis- 
tied  with  the  roadwa3%  which  presents  a  neat  and  even  surface,  and 
well  adajited  for  roadways  where  there  is  onl}'  light  travel.  The  cof I 
is  greater  per  square  3'ard  than  cedar  block  paving,  and  the  disad- 
vantages are  chiefly  that  repairs  must  be  made  annually,  and  that  in 
wet  weather  the  granite  grinds  into  mud  anii  is  dusty  in  summer. 
On  the  other  hand,  the  absence  of  noise  from  passing  vehicles,  and 
the  gooii  footing  att'orded  to  horses,  makes  it  a  desirable  class  of  roail- 
way in  residential  streets,  especially  where  the  houses  are  built  at 
some  distance  back  from  the  roadway  so  that  the  residents  are  not 
annoyed  \i\  the  dust. 

BRICK  PAVEME.NTS. 

The  fii-st  brick  pavements  laid  in  this  City  were  constructed  on 
Dundas,  Bat  hurst  and  College  Streets,  betwer^n  the  street  car  rails. 
In  this  position  they  will  be  subjected  to  the  most  severe  test  that 
any  pavement  can  receive,  the  gauge  of  the  street  car  tracks  being 
4  ft.  lOi  in.,  or  uimost  identically  the  same  as  the  width  between  the 
wheels  of  carriages  and  wagon.s.  That  portion  of  roadway- between 
the  rails  is  used  to  a  greater  extent  by  the  drivers  of  vehicles  than 
any  other  part  of  the  roadway,  advantage  being  taken  of  the  smooth 
surface  offered  to  the  wheels  by  the  head  oi'  the  rails.  It  was  antici- 
pated at  one  time  that  when  the  electi'ic  cars  displaced  th'-  horse  car 
service  vehicles  would  be  compelled  to  use  the  sides  of  the  roadway 
in  preference  to  that  portion  on  which  the  rails  are  laid.  Such,  how- 
ever, has  not  turned  out  to  be  the  case,  as  the  driveis  of  heavy  wagons 
still  show  a  preference  for  the  car  tracks.  The  frequent  necessity  of 
turning  out  to  avoid  the  street  cars  causes  that  portion  of  pavement 
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nearest  the  rail  to  begrouud  and  cliipped,  and  will  eventually  wear  into 
a  lut.  In  order  to  test  the  comparative  strength  of  brick  and  scoria 
to  resist  this  rutting  process.  Dundas  Street  and  a  portion  of  College 
Street  wei'e  laid  with  only  brick  inside  the  rails,  whilst  the  remaining 
portion  of  College  Street,  from  Dundas  to  Bathurst,  was  laid  with  a 
single  row  of  scoria  blocks  on  tlie  inner  side  of  each  rail,  set  so  that 
the  chamfer  of  the  block  was  at  the  same  elevation  as  the  lip  of  the 
rail ;  this  left  the  head  of  the  block  the  same  height  as  the  head  of 
the  rail,  and  give?  a  smooth,  hard  surface  for  the  wheels  of  vehicles 
Up  to  the  present  time  there  has  bei^n  no  sign  of  wear  on  either. 
These  brick  pavements  were  constructed  by  placing  the  l)ricks  on 
edge  on  a  sand  cushion  laid  uptm  a  concrete  foundation.  Thej'  were 
thoroughly  pounded  with  wooden  rammei-s  to  a  firm  bearing,  and  the 
spaces  between  the  bricks  were  then  tilled  with  a  grout  of  Portland 
cement  and  sand  on  Dundas  Street  and  on  College  Street  between 
Lausdowne  and  Dutl'erin.  Un  that  pai-t  tpf  Bathurst  Street  between 
College  and  Queen,  and  on  College  between  Bathui'st  and  Dufferin,  a 
paving  pitch  tilling  was  used.  One  rea«on  for  adopting  the  pitch 
filling  for  these  latter  .streets  in  preference  to  Portland  cement  grout 
was  owing  to  the  difficulty  of  keeping  vehicles  from  being  driven  over 
the  unfinished  roadway.  Where  Portland  cement  is  used  to  grout  the 
bricks  it  is  absolutely  necessary,  in  order  to  secure  a  good  bond,  to 
prevent  travel  of  any  kind  passing  over  the  .surface  uf  the  pavement 
for  at  least  five  or  six  days. 

I  regret  that  part  of  the  Bathurst  and  College  Street  work  was 
laid  so  late  in  the  season,  and  I  expect  that  it  will  be  necessarj'  to 
re-lay  some  portions  of  these  works.  The  contractors  have,  however, 
to  maintain  this  work  in  perfect  order  for  a  space  of  five  years  from 
date  of  completion,  and  any  defects  in  the  pavements  consequent  upon 
its  construction  in  cold  weather  will  show  themselves  long  before  that 
time  has  expired,  and  have  to  be  made  good  by  the  contractors  at 
their  own  expen.se. 

The  bricks  used  in  these  pavements  were  all  imported  from  the 
United  States,  there  being  none  manufactured  in  Canada  which  came 
up  to  the  requirements  of  the  specifications.  It  is  unfortunate  that 
the  home  manufacturers  have  not  yet  been  .successful  in  producing  a 
first-class  paving  brick  suitable  for  use  in  this  City,  as  I  believe  the 
demand  for  this  class  of  pavement  will  increase  yearly,  owing  to  the 
good  foothold  it  aflfords  to  horses,  the  ease   with  which  it  can  be 
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cleaned  and  repaireil  and   its  iion-alisorlient  qualitios,  iiiakinj,'  it  ])ri'- 
ferable  to  either  cedar  block  or  broken  stone. 

In  order  to  ascertain  the  relative  merits  of  the  various  bricks, 
they  were  subjected  to  tests  for  absorption,  abrasion  and  tlie  specific 
gravity'  was  taken  according  to  a  t'unnula  insorted  in  tiie  spueitica- 
tions.  The  specitic  gravit}'  test  was  adopted  for  the  purpose  of  a.scer- 
taining  the  hoiiiocreneity  of  the  saiapb;  under  examination,  as  this 
indicates  at  once  bricks  in  which  there  were  cavities  or  cracks  not 
appearing  on  the  surface.  In  addition  to  this  some  tests  for  trans- 
verse strength  were  made  at  the  Schoul  of  Practical  Science.  The 
term  "  vitritieil  brick,"  in  connection  with  this  class  of  paving  material, 
I  consider  a  misnomer.  A  really  vitrified  brick — that  is,  one  like 
glass — would  be  too  brittle  for  paving  purpo.ses.  What  is  required  is 
a  tempered  or  annealed  brick,  one  which  has  been  almost  but  not 
quite  fused  in  the  kiln  and  then  gradually  cooled  so  a.s  to  toughen  or 
anneal  it,  makes  a  more  lasting  pavement,  and  is  not  so  liable  to  frac- 
ture under  the  calks  of  horses'  shoes. 

The  absorption  tests  were  conducted  as  follows : 

The  samples  to  be  tested  were  first  thoroughlj'  dried  by  placing 
them  in  an  oven  and  keeping  them  at  a  temperature  of  212  degrees 
Fahrenheit  for  a  length  of  time  dependent  upon  the  size  of  the  piece 
under  examination.  The  brick  or  portions  of  brick  were  then  weighed 
and  afterwards  immersed  in  water  for  72  consecutive  hours,  after 
which  they  were  taken  out  and  the  surface  water  carefully  removed, 
the  specimen  being  again  weighed  and  the  percentage  of  absorption 
calculated. 

For  the  abrasion  test  the  bricks  were  first  weighed  and  measured, 
then  placed  in  a  foundry  rattler  with  "200  lbs.  of  foundry  shot.  The 
rattier  was  revolved  at  a  rate  of  30  revolutions  per  minute  foi-  2,000 
revolutions,  when  the  bricks  were  taken  out  and  re- weighed,  an  1  the 
resulting  loss  of  weitrht  calculateil  as  well  as  the  loss  in  cubic  inches 
for  every  square  inch  of  surface. 

The  specific  gravity  was  determined  by  the  following  foi-.iula: 

w 

specific  gravity    =   :^^ — rr  where  W  =  weight  of  specimen  free  irom 

moisture  liefore  immersion,  and  X  =  weight  of  siimc  in  air  al  i   r  72 
hours'  .srjakiug,  and  Y  =  weight  of  same  in  water. 

The  following  table  shows  the  results  of  the  various  tests 
made  : 
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TABLE  No.  11.— BRICK  TESTS. 
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S 

C 

d 

£ 
o 

o 
'S 

Abrasion. 

Absorption. 

c 

MO)-, 

.4J 

if 

ill 

cub.  ins. 
0.08 

0.084 

0) 

II 

lbs. 
24.7 
30.333 

J3    S 
60  s 

lbs. 
25.22 

31.998 

_!?  ce 
a  2 

lbs. 
2.10 

5.47 

s 

^» 

days. 
3 

3 
3 
3 
3 
3 
3 
3 

Remarks. 

1 

2.46 

2  54 
2.50 
1.90 
1.95 
2.37 
2.29 
2.41 

lbs. 
39 

48 
48 

lbs. 
33 

42 
34.5 

lbs. 
15.4 

12.5 

28.1 

6  bricks,    Ccileinan   Hamiltnii   Cn.,   Ohio,   from  Clark  & 

2 

.... 

.... 

ConiKilly's  work  on  College  St. 
Miniicii  brick,  average  of  6  bricks. 

3 

26.25 
20.86 

29.42 
22.65 

12.09. 
8.58 

Canadian  re-pressed  brick,  maker  unknown. 

4 

20.75 

13.82 

7.12 

13.88 

13.72 

13.31 

10.62 

7.31 

6.25 

6.75 

6.75 

7.45 

6.95 

7.59 

41.34 

39.00 

13.75 

6.92 
62 

65 

17.75 

10.24 

6.65 

12.75 

12.06 

11.81 

8.75 

6.43 

5.50 

6.1)6 

5  81 

6.59 

6.58 

7.14 

38.34 

35.40 

12.75 

6.62 
59.75 

64.25 

14.40 

25.90 

6.60 

8.13 

12.09 

11.30 

17.60 

12.03 

12.00 

10.23 

13.92 

11  54 

5.?2 

5.92 

7.26 

11.30 

7.27 

4.33 
0  044 

0.011 

3  bricks  from  Mr.  Farquhar  (New  York  brick). 
2             "         E.  B.  Morse  (Ohio  brick). 
Canton  shale,  Ohio,  average  from  6  bricks. 

fi 

"".05i' 

7 

7.06 

7.12 

0.87 

8 

2  bricks  from  E.  B.  Morse  (Ohio  brick). 

2  re-pressed  bricks  from  E.  B.  Morse  (Ohio  brick). 

2  bricks  from  Knowlton  (Penn.). 

**                     '*                 "     smaller  in  size  than  No.  10 

q 

10 

2.34 
2.34 
2.40 
2.30 
2.23 
2.23 
2.38 
2.40 
2.47 
2.24 
2.22 
2.22 

2.24 

11 

19 

A  sliale  brick  from  Ohio  (Farquhar). 
Massilon  Brick  Co.  (a  fire-clay,  not  vitrified  . 

12<T 

1-% 

4.90 

5.00 

2.00 

4 

12r 

13 
14 

6.16 

6.19 

0.48 

3 

Mr.  Farquliar  (Ohio  brick). 
Iron  rock.  Royal  Brick  Co.,  Ohio. 
Cleveland  (edges  on  this  brick  bevelled). 
Average  of  0  V>ricks,  Massilon  Brick  Co. 

One  "f  these  bricks  had  a  Haw.     They  were  taken  off  Col- 
lege Street.     Massilon  Brick  Co. 
This  was  a  picked  specimen,  Massilon  Brick  Co. 

15. 

16   

17 

18 

.061 
.069 

6.45 
6.409 

6.64 
6.625 

2.90 

2.. 35 
2.40 

3 
3 

19 

») 

21 

2,000  revolutions,  or  4,000  in  all,  they  weighed  59  lbs., 
being  a  total  loss  of  3  lbs.,  or  .0484  p.  0. 
Test  made   on  4  red  granite  setts.      After  an  additional 

2,000  revolutions  the  4  weighed  63.50  lbs.,  or  .023  p.  c. 
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Bricks  from  No.  1  sample  were  put  in  the  rattler  with  gvey 
granite  setts,  and  given  2,000  revolutions,  with  a  resultant  loss  on 
granite  of  2 .  12  per  cent,  of  weight,  and  on  the  brick  of  11.2  per  cent. 
Samples  of  No.  1,  showing  grey  fracture,  and  No.  1,  showing  light 
yellow  fracture,  were  also  tested  together,  and  the  grey  lost  H.S  per 
cent.,  or  0. 1070  per  square  inch  of  surface,  whilst  th«  j-ellow  lost  15 . 4 
per  cent,  of  weight,  or  0. 1113  per  square  inch  of  surface,  showing  prac- 
tically no  difference  in  this  lest. 

No.  16  was  used  on  College  Street  by  contractor  VanVlack, 
between  Dufforin  and  Clinton  Streets. 

The  Canton  shale  was  used  bj'  Messrs.  Shannon  &  Whillans,  on 
College  and  Dundas,  and  Batliurst  Street  wa'^  paved  by  Messrs. 
McKnicjht  &  Co.  with  bricks  from  Canton,  Ohio. 

No.  1  were  used  on  College  Street  between  Lansdowne  Avenue 
and  Dutferin,  and  on  Lansilowne  Avenue  betv/een  Dundas  and  College, 
by  Messrs.  Clark  &  Connolly. 

The  test  for  transvei-se  strength  was  made  b\'  placing  the  bricks 
on  edge  upon  beaiings  6  inches  apart  and  then  applying  a  load  half- 
way between  supports. 

The  modulus  of  rupture  was  then  determined  by  the  usual 
formula  tor  rectangular  solid  cross  sections,  viz. : 

3wl 

Where  w  is  the  breaking  load,  1  =  |  the  span,  b  =  horizontal 
width,  and  h  =  vertical  depth. 

Samples  of  brick  No.  1  were  tested  in  the  above  manner  with  the 
following  results  : 


Sample  No.  1  (a) 

(b)   

(c) 

(d) 

Sample  Xo.  2,  Mimico  brick   .  . 

Sample  No.  13,  Ohio  brick,  (n). 


-  1902 
=  2250 
=  1025 
=  2869 

=  1474 

=  1748 
=  2950 
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LOCAL  LMl'ROVEMENTS. 

The  works  perfornie'l  niuler  the  lociil  improvement  system, 
totjetliei'  witli  tlu-  amount  expended  npon  tliem,  tlieir  uiileiige  and  tlie 
uanie  of  ci>ntractor  doiny  the  work,  will  be  found  in  Tahle  No.  14 
forming  part  of  this  report. 

In  connection  with  the  hical  improvement  work  there  has  been 
a  mai-ked  change  in  the  demand  for  sidewalks  umler  this  system. 
Wliilst  in  1N91  there  were  28  contracts  carried  out  and  assessed 
against  the  various  properties  benefited  thereby,  in  1892  there  were 
only  7  contracts  let  l>y  the  City,  and  10  pieces  of  sidewalk  were  laid 
by  private  contract:  while  in  1898  there  were  3  contracts  for  stone 
and  concrete  sidewalks  let  by  the  City  and  16  private  contracts. 
These  private  contracts  are  carried  out  under  the  supervision  and 
inspection  of  this  Department,  and  the  property  owner  before  whose 
property  the  sidewalk  is  laid  pays  all  charges  for  inspection,  and  the 
contractor  is  paid  by  the  propertj'  owner  personally  upon  certificate 
being  issued  from  this  office  that  the  work  has  been  carried  out  in 
accordance  with  the  City  specifications.  This  plan  has  many  advan- 
tages to  commend  it,  as  it  saves  the  cost  of  making  assessments, 
issuing  debentures,  and  collecting  the  taxes  thereon.  Whilst  the 
pi-operty  owner  gets  the  work  done  quite  as  cheaply  as  under  City 
contract,  the  cost  of  inspection  is.  however,  somewhat  higher  than 
where  a  large  area  of  sidewalk  is  laitl  unde'-  tlie  local  improvement 
plan. 

The  following  table  shows  the  various  classes  of  roadways  in  the 
City  of  Toronto  from  1881  to  1893  : 
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Ill  adilition  to  the  roiiilways  incluik'il  in  tlie  above  table  tliere 
are  aliout  So  miles  of  lanes,  of  wlucli  only  2.74  miles  aiv  ])avcd.  Tlie 
property  owners  aiiuttinif  tlie.se  lanes  sliouM  be  urLTod  ti>  have  them 
paved  a.s  rapidly  as  possible,  especially  in  the  central  and  crowded 
part  of  the  t'ity. 

Where  concrete  foundations  have  been  laid  under  the  roadways  the 
sewers  have  been  previously  examined,  and  the  water,  gas  and  electrical 
connections  put  in  thorough  order.  Tlie  property  owners  were  pre- 
viously notitieil  to  have  all  their  private  drain  connections  made,  so  tliat 
there  should  be  no  possible  disturbance  of  the  pavement  after  it  is  once 
<iown.  Unfortunately  water  pipes  will  burst  and  gas  pipes  leak,  and 
in  some  cases  it  has  been  neces-sary  to  cut  through  the  new  pavements 
to  make  repairs.  Although,  in  justice  to  the  companies  who  have 
the  rigiit  to  tear  up  the  City  pavements,  I  must  say  that  every  pre- 
caution is  taken  to  insure  the  material  e.\cavated  being  properly 
replaced  and  the  pavement  being  restored  to  its  original  condition, 
yet  there  is  always  a  certain  amount  of  work  caused  by  these  disturb- 
ances which  has  to  be  done  at  the  City's  expense,  and  I  would  most 
respectfully  suggest  that  in  future  when  any  company  desires  to  obtaui 
u  franchise  which  iei|uires  openings  or  excavations  in  the  pulilic 
thorough fai-es,  it  should  be  drawn  up  in  such  a  manner  that  all  repairs 
shall  be  made  under  the  City  Engineer's  orders,  and  the  cost  pai<l 
l.iy  the  corporation  enjoying  such  privilege. 

TRINIDAD  ASI'HALT  PAVEMENTS. 

Owing  to  the  rapid  increase  and  growing  demand  for  'i'rinidad 
a.sphalt  pavements  in  this  City,  and  the  difficulty  of  obtaining  reliable 
information  a-s  to  the  effect  of  weather  and  climate  upon  the  different 
kinds  of  asphalt  laid,  and  at  the  same  time  with  a  view  of  discovering 
why  some  of  the  asphalt  pavements  alreadj'  laid  were  showing  signs 
of  cracking  and  disintegration  under  travel,  I  considered  it  advisable 
to  have  a  continuous  record  kept  of  the  asphalts  and  residuum  oils 
used  in  the  manufacture  (jf  the  diffei'ent  asphalt  pavements.  Accord- 
ingly from  time  to  time  samples  of  the  retined  asphalt  were  taken 
from  the  stock  on  hand  at  the  works  of  the  various  asphalt  companies. 
Samples  of  their  oils  w'ere  also  taken  whenever  new  consignments 
were  received.  These  samples  of  oils  were  carefully  analyzed  and 
examined  fcjr  parafines  and  other  substances  likely  to  be  injurious  to 
the  pavement,  also  to  ascertain  their  susceptibility  to  changes  of  tern- 


X 


X 


.2  '■" 


-   X 


2 

■=E 

4) 

s 

Z 

£ 

«&;  £ 

s^ 

Ik'- 

0^£ 

0 

>>^  £ 

.-    -    3 

3  sr.  =: 

.j; 

Cb 

i^F^ 

■J-j 

^ 

X 

&. 

'pooS  SI  sjn^xuu  oqi  osiav 


-^  IN  «  ^  1(5  X 


.»H  rHOO        CO 


'~'  id  X  X       <N       oi  55 
Jfl  CO  w        i(J  O 


:  L-  ro        I- 


=0       -i  =s      a. 


5    -^     =    " 


n 


i  -  - 

-  ^'^  i 


i*X; 

ti 

3  i= 

X 

-  " 

- 

i*        - 

-*  ti  t* 

s  3  - 

O  ^rj 

£   "  ^' 

o  t 

i>< 

'     S 

*■      ,       '' 

.^    1 

^C0C0O"QC 

-J  -^  T  -* 

OS  5J  1-  d  CI  O^ 

c:  c-.  a  c-. 

X 

a  i^r:  ^  to 

— i  J-O  — .  -+ 

■      c:  X  —  I'C^ 

»  r-.  -^  01 

1      f>i  ■*'  '*'  »  1? 

(C  l--."Ct  ■* 

j        rt  CO  CO  C^  C-l 

tH  lO  'O  I-  X  c:  o  r-i  CI  CO      1 

i> 

t> 

■;e 

r- 

Tf   JO    ■* 

coc-i  --C 

lO  X  '^ 

p^ 



•MOl  005 

Doiiuiiouaj 

in  lO  »fi  to  iO  »o 

t-  X  C-  O  -H  (M 

rl  1-1  1-1 

■-    SS  s 

III 

^ 

•      ■      ■   w 

.- 

pt.  ;   :  ::= 

^ 

i^      •  ■  t 

et 

=  . ;  :§ 

hJ 

;; 

.m  :   :S 

^_ 

io    .     ■     ■    ij 

U   S   X         " 

"> 

•^    y    -    .J.  — 

•rj  y  oj  >   ^ 

X  0-  -X  Ii,  Oh 

i)   _. 


cji ; 


>4 

•^'■S  o 

30 

X 

t—  •— • 

X 

•t 

w 

— 

:c  X 

I— 

Cl 

Ol  -^  o 

— 

■* 

X  X  o 

~ 

3: 

c: 

3-. 

X 

a;  c: 

Oi 

o 

!R  OC  O 

o 

d 

" 

"^ 

" 

Ctt  ^  c  r;  L^  c:  -^  lo  -#  <o  oi  ira  lO  o  c-i  ^ 

1-  1(0  --c  :r  —  v-j  o  s?  X  X  -H  3:  to  o  Tf  --0 

■*  O)  lo  JO  1-  to.  '^  to  CO  CO  :^  I-  lo  rtH  —  t^c 
c.  CO  CO  CO  :o  ^7  CO  CO  ^-i  :■■:  ct  :o  r:.  r:  CO  CO 



— -c-i 


■MO[  ooj  ,01  ^Tioqu  uopvagdua^) 


yi  in  <M 

10  — '  ^ 


E^f^ 


•rife, 

^  -  I- 


II 
.  7: 


X  X  fe  &.  — 


n 


o 
O 


o 
o 


o:asciw.  ff^ocioioiccxxi 


rj*  00 


lO 

t--      - 

C 

iO 

.0  '^  10  tC' 

r-- 

xo: 

0 

__^ 

fM  ?:)  -^j*  »o 

!M 

GMfMCOlCOMCOCQC^ 

o^C^ta  ^' 


a;    CO 


CO 


X  X  X  Oi  X  3:  X 


X  a:  M 
Tf  -^  10 

:/} 

2; 

i 

-1; 

Tj<  UO  0  !•-  X  Ol 
Tjt  -*li  '-if  -*  '^  ■* 

0 

0 

;  33  b  O 
J  CO  CO  I- 


£3(i. 


2  1,-  >,S 


M^ri-oifuxitL. 


<! 

a 


.^ 

^ 

£ 

5 

I- 

.?;  i 

■^    fc*        1-        C-  -M  X 

^■f  ;-i  i- ;     1 

-6.:      :'-:!: 

=0-5       ■  5  .-  * 

-•'-      =-?  =  -" 

^        Sm  "£d 

j 

j>; 

~  X  3:  •-2  'M  OJ  0                        1 

c:  -^f  C)  1*  -M  3i  —                     1 

I-  X 

X  x  r. 

X  X 

1 

oi  CO  -*  .0  :£ 

r-or 

-^  -*  -v  'f  -^  -* -* 

(d 

u 

3 

H 

>S 

CN  10 

IM  (M 

rS       '^  >^ 

s  >    -^.-^ 

X    =     X     ?     = 

S^CfcT:  - 

0     3      3      J 

X  c  -t  c 
CO  -^  t-  0 

-li::   -  ^ 

pc^ 

■* 

^ 

Q 

CO 

-jij[naaji!  piTB 

MCI  001  UOIJVJl  .uo,i 

ta  ^  -^  -T  to  lO  in  -*  to 

COCOCOCO-^"*'*'*iO 

t;  ::  5 

i!t 

«  c  o 

5  oj 

^   «  ■": 

-•s'-^-^ 

s.s  .►J 

-P,  s: 

>:    -  _^  ~ 

-Sjx, 

a  -     S"? 

.t;  3-=                            1 

t 

Qi 

1 

c 


01   -    :: 


O 

s 


2 


*JV|lt33JJt 


<! 

H 


£    3  -i         


w 

1     i 

v;    £S« 

s 

K 

1     "'^■- 

-    S-^5 

s 

5 

1  ^1 

;  s  ;  S  : 

12 

c 

■*  '^ 

•=  -"a    ■ 

aC 

■"  5 

S^ll  : 

=^'^ 

si  "Id 

«* 



r 

>< 

::r  iM  0^  C 

=  ■»  M  t-Tja  — 

^ 

t~X  X 

X  c;  X  X 

!     1  \ 


g 
fc 


34  lO 


''-  —  '- 


o 


•j^nSaxii  pire 
JAOl  ooj  aojiBjj  .U3,J 


1-  —  5  X  =  —  =  I-  ;i 


X  51 

Ci  ^J 

-*■  -^t 

^   X 

^ 

^1  -i 

■^ 

^1    c 

»    - 

V  = 

^ 

c 


■j'GinSajji 
001  M->ti>ii  uoij'eJiauad 


-     ■  -  ^  -*  S  *-i  O  »!:: 

!  -t  ^         CO  I- 


■  ■= 

•t;  II    ;    : 

=  ^ 

.  *- 

---Ci^    • 

;     S. 

.— 

O  3 

c- 

-♦  u   •    ■ 

3  t." 

:  r  ;    ; 

►j 

.  .t:^    : 

=  rt 

>> 

_o  - 

;  a  - 

2  sb^-^ 

■1:1 1"^  ? 

.::C 

^,-.^(i:s:.-i 

ft. 

a 

73 


.  t^  i^  t^  X  l^  3L  o: 


O    ^ 


CO  .^  pi  pt,  CO 
S  1,  O  O  CO 
^        X  O    m 


*doo 


;^  =  -^      1" 


o       S 


^»o^ 


'J=!     9     S    »  -.^ 


a.  3  "o  .S  .S 
yj  a< !» pn  p 


o 


a 


73 


- 

^<^ 

1 

■-5 

ID 

•y. 

S-T? 

^    3    &fi 

t:  ."  >■■ 

'n-QOt-^iMOO:QO(M— 1 

acoccccs:^©^ 

.H_ 

^e 

?<:  - 

XI 

CO      * 

I-- 

(M      ■ 

C-q 

-*      ■ 

CO      ; 

lftOt>.X   XO-MCOt*) 

tOCD;C^XOiClCft01 

s 

H 

s^ 

(N 

(M 

■^ 

« 

fc, 

ta 

0 

o 

CO  te 

■*io 

to  » 

M  O  O  CP    0 

t-i  fM 

11           II           II 

O 

fe         ^ 

'^ 

,     Tl    i> 

J-^    rt 

^ 

-u  +:  TJ 

■         J 

s   C   53 

:     "^ 

>» 

SP-.^^ 

IS 

s 

o             ■/ 

■1^             «1^    c 

r. 

y 

^u 

1 

o 


O" 


o;  a;  o:  — .  3:  5:  CI'  X  x  o;  o  *  — I  o  c:  o  o  c.  X  o  •  c  —  c. 


O 


'ji^iiiSojajn:! 
-xiui  :  Moi  ooi  uovi^Jjouod 


o    o    c' 

o  o  o 

00  o 


Us 


■J 


=y  <■ 


I? 


Ifl—.— 


(^ 


< 


■ 

Z 

■j: 

•jvfnSMJi  iiav 

aoii«j:daOij 

3  Tc  ^  :i  «  ;c 

z 

^S 

- 

^$ 

i^- 1- 1-  t^  1^  i^ 

>-" 

- 

.=  --^^ 

C^  O  X       cr       ^^ 

B"-|| 

CO  t-  C:             --^30 

< 

•  c    - 

'  i5     * 

;3  I 

^ 

S 

&..--- 

?** 

ao 

-  ^ 

b> 

X 

a      .... 

. 

1- 

;>^    ■ 

<** 

^ 

Js-         .          .         .         - 

5^ 

C" 

.I'll 

^ 

ti  II  "..| 

5  a  -J 

u  5  S 

^ 

S    ; 

K  .i  r  a.  ■ — -i.  f^ 


*  =  ' 


3  J 
is: 


•^^^ 


CITY    KN(;INEER's   REl'ORT.  97 


pemtnre.  The  refined  asphalt  was  exaininvd  to  discover  whether  it 
was  land  or  hike  asphalt.  .Samples  of  the  asphaltic  ceuient  were 
taken  seveial  times  a  day  when  the  paving  mixtures  were  being  pre- 
pai-ed,  and  subjected  to  a  lest  for  consistency.  Finally,  samples  of  the 
finished  pavement  were  taken  from  the  roadway  and  examined  as  to 
the  adn)ixture  of  asphaltic  cement  and  sand,  in  order  to  a.scertain  the 
regularity  of  the  mixtura 

From  the  foregoin<;-  examinations  it  will  be  seen  that  the  pene- 
tration test  shows  gi-eat  irregularit3'  in  the  asphaltic  ceuient  used  in 
the  surface  u)ixtures  upon  some  of  the  roadways,  notably  College 
Streeet,  Yonge  to  McCaul,  and  Carlton  Street,  Yonge  to  Parliament. 
This  is  caused  either  by  a  variation  in  the  quantitj'  of  oil  added  to 
the  asphalt  to  form  the  asphaltic  cement  or  by  want  of  thorough 
mixing.  The  attention  of  the  companies  upon  whose  contracts  this 
■occurreil  was  called  to  these  irregularities,  and  steps  will  be  taken  to 
try  and  guard  against  them  in  future.  An  irregular  cement  must  form 
an  irregular  surface  mixture,  and  with  wear  the  pavements  will 
become  wavy  and  lnmi>y  upon  the  surface,  eventually  wearing  into 
holes  where  water  will  lodge  and  finally  destroy  the  pavement. 

It  is  to  be  regretted  that  a  regular  system  of  analysis  and  exam- 
ination  of  the  asphalt  and  oils  used  in  the  manufacture  of  asphalt 
pavements  has  not  been  kept  since  they  were  first  laid  in  Toronto,  so 
that  the  experience  gained  by  success  or  failure  iu  this  class  of  work 
would  be  a  guide  for  similar  work  in  future.  The  proper  proportions 
in  which  to  mix  the  various  ingredients  forming  this  class  of  pave- 
ment varies  so  much  in  different  localities,  according  to  the  climate 
amount  of  travel,  quality  and  properties  of  the  residuum  oils  and 
asphalt  used,  that  what  is  suitable  in  one  locality  is  not  at  all  a  fair 
criterion  for  use  in  another,  and  mixtures  which  may  be  perfect 
successes  in  one  city  may  turn  out  failures  in  another. 

During  the  month  of  June,  acting  under  your  instructions,  I  pro- 
ceeded to  Washington  to  examine  and  report  on  the  relative  merits  of 
Trinidad  and  Bermudez  asphalts,  and  subjoined  is  a  copy  of  the 
report  which  I  submitted  to  you  on  my  return  : 
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Toronto,  Jum-  (kh,  189:5. 
E.  H.  Kkatinu.  Esq., 

City  £niiiitter^  Tonnito : 

Jie  Bermudez  Asphalt. 

Dear  Sir, — In  reference  to  tlie  attached  eominunication  from  the 
Committee  on  Works,  refjanling  Bermndez  a.-^phalt.  I  beij  to  dtate 
that  I  have  made  an  examination  of  the  samples  submitted  to  me 
by  Mr.  Guelicli.  which  he  states  are  imported  from  Bermudez,  in 
Venezuela,  and  I  find  them  to  be  constituted  as  follows : 

No.  1,  marked  "Crude  Bermudez  Asphalt,"  contains: 

Water T  .t>4  per  cent. 

Bitumen  nnd  oi-g»nic  matter 88.81         " 

Inorganic  matter 3.55 

100. 

A  second  piece  of  the  crude  asphalt  was  then  examined,  after  the 
moisture  liad  been  carefully  driven  oft",  with  tlie  followiufi;  result: 

Bitumen  and  organic  matter it4.!)7  per  cent. 

Inorganic  matter 5.03         " 

100. 

An  analysis  of  the  inorganic  matter  showed  it  to  consist  of  65.60  per 
cent,  of  silica  and  clay  and  about  ;H.40  per  cent,  of  soluble  salts. 

The  second  specimen,  marked  "  Refineil  Bermudez  Asphalt,"  was 
next  examined,  and  resulted  as  follows,  from  an  average  of  three 
examinations  : 

Specific  gravity  at  77  deg.  Fall. .  1,079.    Flows  at  about  100  deg.  Fah. 

Bitumen 90.09  per  cent. 

Inorganic  matter 2. 76         " 

Non-bituminous  organic  matter 1.16         " 

KX). 

The  amount  of  Viituuien  soluble  in  petroleum  naphtha  was  found 
to  be  76.49  per  cent,  while  the  percentage  of  the  total  amount  of 
bitumen  soluble  was  77.52. 

The  asphalt  was  found  to  be  singularly  adhesive,  rather  more  so 
than  the  best  Trinidad. 
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For  convenience  of  comparison,  I  give  yon  an  analysis  of  the 
best  ix>fineil  Pitch  Lnke  asphalt  obtainable  from  tlie  Island  of 
Trinidad  ; 

Specific  gravity  at  77  cieg.  Fah.,  1  ,.'i77.    FIdws  at  abnut  198  cleg.  Fah. 

Bituiueii   57 .  47  per  cent. 

Organic  matter,  non-bituminous   7  05         " 

Iiioi-ganic  matter 35. 48         " 

Bitumen  soluble  in  petroleum  naphtha  ■ 41.59         " 

Per  cent,  of  total  bitumen  soluble 72.37         " 

Viscosity .\(lhesive. 

Pj^  comparing  these  last  two  results  it  will  lie  .seen  that  the 
specific  gravity  of  the  Bermudez  is  very  much  lower  than  the 
Trinidad.  I  consider  this  to  he  due  chieflj'  to  the  small  quantity  of 
inipuiities  which  prevail  in  the  Bermudez,  the  amount  being  on)}' 
about  3.91  per  cent.,  as  compared  with  +2.53  pev  cent,  in  the 
Trinidad  asphalt. 

The  amount  of  bitumen  in  the  refined  Bermudez  amounts  to  96 
per  cent,  of  the  total  niHSS,  while  in  the  Trinidail  it  is  only  57.5  per 
cent. ;  and  while  the  refined  Bermudez  contains  only  2.76  percent,  of 
inorganic  impurities,  the  Trinidad  contains  about  35.5  per  cent.  As, 
however,  there  has  to  be  added  sand  and  carbonate  of  lime  to  make 
up  the  paving  mixture,  I  cannot  see  that  this  is  any  advantage  to  the 
Bermudez,  excepting  that  a  smaller  quantity  of  asphaltic  cement 
would  be  required  in  the  mixture.  It  is  claimed  that  the  natural 
mixture  of  the  various  impurities  in  the  Trinidad  asphalt  is  not  a  detri- 
ment, but,  on  the  contrary,  the  natural  mixture  is  preferable  to  any- 
thing that  can  be  made  artificially,  and  is  one  of  the  reasons  of  the 
Trinidad  pavement  lasting  as  well  as  it  does. 

The  Bermudez  company  contend  that  the  artificial  mixing  can  be 
done  quite  as  well,  if  not  better,  than  the  natural,  and  that  while  the 
Beroiudez  is  almost  impervious  to  water,  the  Trinidad  will  disinte- 
grate ver}'  rapidly  when  water  settles  upon  it. 

The  Bermudez  asphalt  contains  only  1.15  per  cent,  of  non-bitum- 
inous organic  matter,  while  the  Trinidad  contains  7  per  cent.  This  I 
consider  a  decided  advantage  in  favor  of  the  Bermudez.  The  Ber- 
mudez asphalt  contains  more  light  oils,  volatile  at  a  lower  temper- 
ature, is  softer,  more  pliant  and  would  require  a  smaller  quantity  of 
residuum  oil  to  be  added  to  it  to  make  the  asphaltic  cement.     This  is 
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a  ilecideil  advanttige,  but  uiile^^s  cnre  is  taken  in  the  refinini,'  pnK>ess 
to  remove  some  of  the  liijhter  of  these  vohitile  oils,  there  would  prolt- 
ably  he  a  ditficiilty  in  making  tlie  cement  of  n  niiiform  consistency 
and  penetration,  which  would  be  a  serious  defect  when  laying  the 
pavement,  as  portions  would  be  too  hard  and  liable  to  crack,  while 
other  portions  would  become  too  soft  under  extreme  warm  weather. 
Of  course  this  could  be  obivated  by  great  care  in  the  nianufacture 
an<l  by  constautlj-  testing  the  cement. 

Prof.  Richardson  informed  me  tliat  in  some  experiments  he  made 
he  found  it  necessary'  io  add  residuum  oil  to  the  asplialtic  cement  when 
laying,  in  order  to  get  it  to  a  pi'oper  consi.stencj'.  The  Bermudez 
comj)aiiy  state  that  they  can  produce  the  cement  in  large  quantities 
to  any  required  degree  of  consistency,  and  that  the  results  will  be 
much  moi-e  uniform  than  with  Trinidad.  If  this  is  the  case,  it  will 
be  a  decided  advantage  in  favor  of  tlie  Bi-rmudez  iusplialt,  but  until 
some  pavements  of  Bernindez  asphalt  have  been  laid  down  and  tested 
by  time,  it  will  be  a  doubtful  question  whether  or  not  the  volatile 
oils  contained  in  this  asphidt  are  not  a  defect  and  that  they  may 
cause  the  pavement  to  harden,  crack  and  eventually  disintergrate 
owing  to  their  disappearance. 

It  was  found  that  when  Bermudez  and  Trinidad  (refined)  asphalts 
were  innnersed  in  water  at  40  Fah.,  the  Trinidad  asphalt  could  be 
bent,  while  the  other  snapped.  The  most  objectionable  features  of 
the  Bermudez  asphalt  are  that  it  softens  rapidly  under  high  temper- 
atures and  becomes  brittle  under  low  ones.  If  this  can  be  overcome, 
anrl  the  asphaltic  cement  brought  to  a  proper  degree  of  penetration, 
I  do  not  see  why  it  should  nr  t  make  a  tirst-clas.«  paving  material,  as 
chemically  I  cannot  tind  anything  to  prevent  it,  with  this  exception, 
that  a  very  slight  increase  in  the  teuiperatni-e  of  the  stil!  when  the 
retining  process  is  going  on  wouiil  drive  out  all  the  lighter  oils  and 
the  result  would  be  the  production  of  a  pitch  extremely  brittle  and 
having  little  cementitious  value  from  which  it  would  be  impossible  to 
uiake  a  paving  mixture,  as  no  admixture  of  artificial  oils  will  restore 
this  peculiarity  to  asphalt. 

From  enquiries  which  I  made  in  reference  to  the  supply,  I  find 
that  .Mr.  Thomas,  25  Beaver  Street,  N.Y.,  tobacconist,  is  the  firm  that 
controls  the  importation,  and  that  the  refining  works  consist  of  four 
stills  at  South  Amboy,  which  are  not  now  in  operation  as  thei'e  is  no 
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crude  Berniuile/,  asphalt  in  the  United  States,  and  great  difficult^'  has 
been  experienced  in  obtaining  it,  the  last  two  vessels  on  which  the 
crude  material  was  shipped  having  been  lost,  owing  to  the  nature  of 
the  cargo,  which  is  liable  to  shift  in  warm  wt-ather. 

I  understand  there  has  only  iieen  about  900  tons  of  this  material 
imported  into  the  United  States,  of  which  a  quantity  was  used  in  De- 
troit last  year,  where  the  Bermudez  company  laid  24,000  square  yards 
of  pavement,  and  the  remainder  is  to  be  used  in  VVashington,  where 
this  company  has  a  contract  to  do  about  the  same  quantity  of  work. 
The  information  regarding  the  supply  in  Bermudez  was  very  contra- 
dictor}', and  I  was  unable  to  obtain  any  definite  information  regard- 
ing it. 

In  conclusion,  while  I  cannot  see  any  reason  to  suppose  that  this 
asphalt  should  not  make  a  gond  pavement,  it  must  be  remembered 
that  we  have  not  had  a  .sufficiently  long  experience  of  its  behavior 
under  the  varying  influences  of  climate  and  sti-eet  traffic  and  that 
although  backed  bv  such  a  high  authority  as  Prof.  De  Smedt,  it  is 
practically  an  experiment  which  the  promoters  should  be  prepared  to 
make  at  their  own  expense,  and  they  should  not  expect  the  City  to 
pay  for  it,  or  accept  it,  excepting  with  good  and  sufficient  security  in 
case  it  should  pro\e  a  failure.  In  regard  to  its  appearance  as  a  pave- 
ment, Mr.  C.  H.  Rust,  I  umlerstand,  has  already  reported  to  you  after 
visiting  the  piece  laid  by  the  Bermudez  ciunpany  in  Detroit. 

I  would  suggest  that,  if  possible,  the  work  here  should  be  laid 
under  the  personal  supervision  of  Prof.  De  Smedt,  who,  I  understand, 
is  the  chemist  for  the  Bermudez  t'ompany,  and  whose  i-eputatiou 
would  be  a  guarantee  that  the  work  was  carefully  ami  well  done. 

I  remain,  etc., 

H.  D.  Ellis, 

Roadway  Engineer. 

Since  writing  this  report  I  have  had  further  time  to  make  ex- 
periments with  Bermudez  asphalt  and  am  desirous  of  modifying  it  in 
so  far  as  the  action  of  Bermudez  at  a  low  temperature  is  concerned. 
Some  sticks  of  Bermudez  and  refined  pitch  lake  asphalt  were 
prepared  about  the  size  and  shape  of  a  small  lead  pencil.  These  were 
placed  in  water  at  a  temperature  of  32  degrees  where  they  were  kept 
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until  they  obtained  the  stviiie  touiperatiirt'  as  the  water.  Tlie\-  were 
then  hroken  noro^s  imd  wore  found  eciually  brittle,  the  Bernuidez 
asphalt,  if  anylhiu}i;.  heiuij  tiie  must  tenacious.  As,  however,  it  must 
he  taken  into  consideration  that  the  amount  of  inorffanic  matter  in 
the  best  rvtined  pitch  lake  asphalt  amounts  to  Hli  per  cent,  of  the 
whole,  while  in  Bermude/  asphalt  it  only  amounts  to  3  per  cent., 
the  probabilities  are  that  if  30  per  cent,  of  sand  was  added  to  the 
Bermuilez,  in  order  to  brin^y  the  amount  of  bitumen  in  Imth  asphalts 
on  a  par,  that  there  would  be  very  little  to  choose  between  the  two 
asphalts  on  this  point. 

The  following  statistics  taken  from  a  paper  read  by  Mr.  Howard 
before  the  Rensellaer's  Society  of  Civil  Engineers,  shows  the  popular- 
ity t)f  this  class  of  pavement  on  this  continent : 

The  total  quantity  of  asphalt  piive- 
iiicnt  laid  in  Aiiiurica  up  to  .Jan- 
uary, 18i>4.  is  approximately 13,9t)0,IMK)  sij.  ytls.,  or  911  miles. 

As|>haltic  limu.scone  pavements 151,000  "  10     " 

Asphaltic  sandstone  and  other  a$- 
phaltic  materials,  experimental 
and  otherwise   filit.OOO  "  41     " 

14,670,000  "         962     " 
Total  amount  of  asphalt  laid  in  Eur- 
ope up  to  the  same  date 2,223,413  sq.  yds.,  or  151  miles. 

Dnring  the  past  year  an  investigation  was  also  nmde  into  the 
relative  adhesive  i|uality  of  asphalts  and  their  cements  and  for  this 
purpose  some  tests  were  made,  the  following  methods  being  employ- 
ed :  The  two  liroken  halves  of  a  Portland  cement  briquette  one  inch 
square  at  the  fractured  part  wero  joined  tooether  by  dipping  the 
broken  portions  in  hot  refined  asphalt  or  hot  asphaltic  ceujent  and 
then  bringing  the  broken  pieces  together  by  pressure  with  the 
hands.  The  briquettes  were  then  laid  away  for  24  hours  in  a  room 
at  which  the  temperature  was  70  degrees  Fah.,  they  were  then  broken 
in  the  same  manner  that  a  Portland  cement  briquette  would  have 
Vieen  upon  a  Fairbank's  cement-testing  machine. 

The  following  results  are  an  average  from  several  experiments 
and  represent  very  fairly  the  adhesive  power  of  the  material.  In 
every  case  the  asphalt  or  asphaltic  cement  parted,  excepting  where 
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land  asjihult  was  used.  Tlie  land  asphalt  apparyntl}'  had  not  sufficient 
cuineutinij  powei-  to  withstand  the  strain  and  pai'ted  i'roiii  tiie  ends  of 
the  briquette  instead  of  IJeing  ruptured  itself. 

Refinod  asphalt  (land) ...  Tli  lbs.  ])er  sq.  in. 

Kefiiied  asphalt  (hike) 3]o         "  " 

Asphaltic  cement  (land  asphalt) 211         "  " 

Aspliallic  cement  (lake  asphalt) 2!'4         "  " 

Best  coal  tar !«l         " 

From  the  above  ^experiments  it  wili  be  seen  that'  tiie  adhesive 
power  of  refined  lake  is  greatly  in  excess  of  refined  land,  but  that 
wiih  the  aiMition  of  the  residuum  oil  this  difference  decreases  to  a 
considerable  extent,  but  the  lake  asplialt  even  as  an  asphaltic  cement 
has  a  ifi'eat  superiority  over  the  land  asphalt  in  this  neeessnry  quality 
for  a  paving  mixture. 

I  propose  to  continue  these  experiments  with  some  of  the  other 
asphalts  now  u])iin  the  market  when  I  can  obtain  samples  of  them. 

The  guarantee  of  five  years  given  by  the  Warren-Scharf  Asphalt 
Company  upon  the  pavements  laid  by  them  on  Bay  .Street  between 
King  and  Wellington,  expired  during  tiie  month  of  November.  This 
was  the  first  aspfialt  pavement  laid  in  the  City  of  Toronto  and  I  un- 
derstand was  laid  with  Trinidad  "pitch  lake"  asphalt.  Excepting 
for  .some  slight  repairs,  which  will  be  made  by  the  contractors  as  soon 
as  the  weather  permits,  it  is  in  first-class  order. 

Now  that  the  guarantee  on  many  of  the  asphalt  pavements  is 
about  to  expire,  it  will  be  necessary  to  make  some  arrangement  to 
keep  these  in  order  and  I  would  recommend  that  a  contract  be  entered 
into  with  one  of  the  a.sphalt  companies  to  do  this  work,  as  it  will  not 
pay  the  City  to  erect  a  plant  for  this  purpose  until  the  area  of  as- 
phalt exempt  from  guarantee  is  considerably  in  excess  of  what  it  is 
at  present. 

CEDAR  BLOCIi;  PAVEMENTS. 

Only  a  few  of  thrse  pavements  were  laid  during  the  past  year, 
the  de()th  of  block  being  6  inches  on  6  inches  of  gravel,  instead  of  a 
7-inch  block  on  8  inches  of  gravel.  This  has  had  the  effect  of  reducing 
the  price  of  this  class  of  pavement  without  affecting  the  quality  of 
the  work. 
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SPECIFICATIONS. 

At  the  l>e;L!;iiining  of  tlie  yertr  a  coinpletf  revision  of  tlie  i-oadway 
speciticationM:  and  form  of  tender  and  contruet  were  made,  and  several 
alterations  in  the  manner  t>f  carryino;  out  the  work,  in  order  to  ensure 
better  woi-kmanship  and  avoid  disputes  regarding  extras. 

The  bench  mark  work  was  continued  during  spare  hours,  iiut  it 
is  not  pi-ogressing  as  rapidi)'  as  it  should,  owing  to  the  press  of  other 
work. 

I  have  the  honor  to  remain. 


Your  obedient  servant. 


H.  1).  ELLIS, 

liiuiiltraij  Eiufiiuter. 
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BRIDGE  ENGINEER'S  REPORT. 


Toronto,  December  31st,  1893. 
E.  H.  Keating.  Esq., 

City  Engineer : 

CATTLE  M.ARKET  BRIDGE. 

In  January  of  tliis  year  the  raasonr}'  piers  were  built  and  ready 
to  receive  bridge.  Designs  had  been  made  and  contract  awarded  to 
the  G.  iS:  I.  Brown  Manufacturing  Co.,  of  Belleville,  but  on  account  of 
the  agreement  for  -some  portion  of  the  land,  between  the  Gi-and  Trunk 
Railway  Co.  and  the  City,  not  being  signed,  work  on  the  superstruc- 
ture was  not  commenced  until  the  beginning  of  Maj*.  Meanwhile 
carpenters  were  at  work  erecting  the  ramps,  three  in  number,  one  on 
the  north  side,  leading  into  the  old  Cattle  Market,  150  feet  long;  one 
on  the  south  side,  leading  from  bridge  to  new  Cattle  Market,  also  150 
feet  long,  and  the  other  leading  from  bridge  to  Crank  Trunk  sidings 
on  the  south-east ;  this  ramp  is  250  feet  long.  Each  of  the  ramps  is 
20  feet  wide,  with  fenced  footway  4  feet  wide. 

Men  commenced  erecting  the  steel  supei-structure  on  the  22nd 
July.  The  bridge  was  finished  and  tested  in  the  presence  of  Aid. 
Crawford,  the  Chairman  of  the  Markets  and  Licenses  Committee, 
and  mj-self,  on  Thursdiij',  yeptember  Itth,  1893,  everything  being 
found  good  and  satisfactory. 

QUEEN  STREET  BRIDGE  OVER  RIVER  DON. 

On  January  30th,  1893,  a  contract  was  entered  into  with  the 
Hamilton  Bridge  Co.  to  strengthen  this  liridi;e.  Plans  were  prepared 
and  submitted  to  the  Committee  and  work  commenced.  This  strength- 
■ening  -was  accomplished  b3'  virtually  adding  a  bow  string  bridge  com- 
plete in  every  respect,  with  a  new  set  of  floor  girders  to  the  present 
bridge.  So  that  instead  of  being  a  ver}'  weak  bridge,  it  is  now  equal 
to  the  heaviest  City  traffic.  This  work  was  finished  iu  April,  and  the 
roadway  raised  and  graded  to  suit  the  deck  of  strengthened  bridge. 


ION 


CITY    ENOrNEEllS    REPOUT. 


EASTERN  AVENrE  BRIDGE. 

This  brid^  has  liml  a  ni'w  ileck  on  roadway  portion  and  sundry 
repaii-s. 

Yours  respectfully. 


.11  MIX  WILLIAMS. 


SURVEYOR'S    REPORT. 


Survey  Department, 

Toronto,  Dec.  31st,  1893. 
E.  H.  Keating,  Esq., 

City  Engineer : 

Dear  Sir, — I  beg  to  subuiit  the  following  report  on  the  business 
of  this  Department  during  the  past  3'ear.  In  addition  to  the  regular 
routine  business  of  the  oflice,  which  has  been  of  similar  character  to 
that  of  previous  years,  and  therefore  need  not  be  more  particularly 
enlarged  upon,  the  following  are  some  of  the  more  important  matters 
which  have  been  under  my  supervision  :  Esplanade  Agreement,  Wind- 
mill Line  Extension,  Dundas  Street  Bridge  Claims,  Don  Improvement, 
Lake  Shore  Road  Arbitration ;  Hanlan,  Heber  and  Morris  Arbitra- 
tions (Island),  and  the  preparation  of  the  Cit}'  Plan.  In  addition  to 
the  above,  plans  were  prepared  of  the  following  City  properties ; 
Market  Block,  Walks  and  Gardens  Property,  Water  Front  and  the 
Island. 

ESPLANADE  AGREEMENT. 

Mr.  Ex- Alderman  Defoe  having  been  appointed  by  the  Council 
to  assist  me  in  dealing  with  the  i-eal  estate  claims,  the  first  matters 
dealt  with  were  the  settlement  of  the  claims  of  the  MacMurray,  Fuller 
Estate,  Dissette  (Cosby  Hall),  F.  A.  Noverre,  also  the  Toronto  Canoe 
Club,  Forman,  Bassett,  McMurchy,  and  the  Toronto  Rowing  Club. 
The  interests  of  the  latter  five  having  also  been  acquired  bj^  the 
C.P.R.,  the  settlement  was  rendered  moi-e  complicated.  After  con- 
siderable negotiation  with  the  several  parties  and  their  solicitors,  the 
above  claims  were  adjusted,  and,  having  been  reported  to  Council, 
authority'  was  obtained  for  the  following  settlements : 

MacMurray,  Fuller  Estate. — 630  feet  on  south  side  Esplanade, 
between  York  and  Simcoe  Streets ;  average  depth,  450  feet.  Entire 
interest  bought  out  for  313,500. 

Dissette  (Cosby  Hall  Hotel  and  Lot). — Lot,  60  feet  frontage, 
being  part  of  MacMurray,  i'uller  Estate.     Entiie  interest  bought  out 
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ft>r  ?1 1,000.     The  settlement  inclmUHl  value  of  hotel,  cribbinj;,  tilling, 
piling,  etc. 

F.  A.  NovEKRE. — Frontrtije  of  50  feet,  part  of  .MaeMtiiiay,  Fuller 
Elstate,  boat-houses  and  buatbuiKling  business.  This  settleinent  was 
etiected  V'y  an  agreement  to  move  the  boat-houses  on  to  a  new  lot  of 
60  feet  frontage  south  of  Lake  Street,  which  lias  now  been  completed. 

C.P.R. — Forman,  frontage  25  feet:  Bassett,  25  feet:  MeMurchy,  25 
feet;  TorontoCanoe  Club  25  tVet :  and  the  Toronto  Rowing  C'lul),  75  feet. 
It  was  necessary  to  deal  with  the  C.P.R.  in  this  matter,  the  sum  of 
?1S,000  being  paid  for  their  entire  interest.  With  the  other  .sub- 
tenants of  the  above  estate  the  C.P.R.  had  made  agreements  whicli  by 
the  Esplanade  Agreement  the  City  undertook  to  carry  out.  These 
were  the  Argonaut  Rowing  Club,  Messrs.  Elgie  and  Stewart,  and  the 
Royal  Canadian  Yacht  Club.  These  agreements  having  been  made 
prior  to  the  negotiation  and  settlement  of  the  Esplanade  Agreement, 
it  was  found  practically  impossible  to  carry  them  out,  owing  to  the 
altered  circumstances,  and  new  agreements  were  therefore  negotiated 
with  these  parties,  with  the  following  result : 

Argonaut  Rowing  Club. — Frontage  of  ,50  feet,  south  side 
Elsplanade,  along  west  side  of  York  Street.  A  new  wharf  was  con- 
structed, and  the  club-house  moved  l-y  the  City  on  to  a  new  lot  on 
the  .south  side  of  Lake  Street,  immediately  west  of  York  Street,  while 
a  payment  of  ?750  in  cash  was  made  in  consideration  of  the  Club 
waiving  certain  conditioiis  in  the  old  agreement. 

Messrs.  Elgie  &  Stewart.— Frontage  125  feet,  south  side 
Esplanade.  The  difficulty  in  this  case  was  increased  through  the 
burning  of  the  buildings  shortly  prior  to  the  time  of  moving.  This 
settlenient  was  effected  as  follows:  new  cribs  and  wharf  were  con- 
structed on  a  lot  south  of  Lake  Street,  near  tlie  foot  of  the  west  ramp 
of  the  York  Street  biidge,  and  the  unburnt  boat-house  was  moved. 
In  addition  a  cash  paj-ment  of  §5,000  was  made,  and  the  Cosby  Hall 
Hotel,  the  Canoe  Club,  and  some  other  boal-hou.ses  acfiuired  by  the 
City,  were  given  to  Mr.  Elgie,  who  moved  them  on  to  the  new  wharf 
himself. 

Royal  Canadian  Yacht  Club. — Frontage  60  feet,  south  side 
Esplanade.  The  following  settlement  was  arrived  at  in  this  case.  In 
ord'r  not  to  interfere  with  the  business  of  the  Club  they  were  per- 
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mitted  to  have  the  use  of  their  own  club-house  during  the  season.  A 
new  wharf  wii.s  built  next  west  of  Noverre's,  on  a  lot  having  a 
frontage  of  85  feet,  and  on  to  this  the  bnilding  acquired  from  the 
Toronto  Eowing  Club  was  moved  by  the  City.  A  cash  payment  of 
S2,300  was  made  in  consideration  of  all  other  claims  and  conditions 
arising  under  the  old  agreement.  The  moving  being  completed,  the 
Club  lianded  over  to  the  Cit}'  its  own  building,  and  have  now 
enlarged  and  greatly  improved  their  new  premises. 

The  result  of  this  final  settlement  with  the  MacMurraj',  Fuller 
Estate  and  sub-tenants,  has  been  one  of  great  benefit  with  regard  to 
the  appearance  of  the  water  front  in  this  locality.  We  have  now  on 
this  property  three  handsome  and  commodious  club-houses,  being  the 
Argonaut  Rowing  Club,  Toronto  Canoe  Club  and  Royal  Canadian 
Yacht  Club,  in  addition  to  the  compact  and  suitable  public  boat- 
houses  and  boat-liuilditig  establishments  on  the  propeities  of  the 
Argonaut,  Elgie  and  Noverre.  These  properties  are  hel<l  under 
renewable  leases  from  the  City,  the  rents  being  settled  at  periods  of 
21  years.  The  total  annual  rent  for  the  first  period  amounts  to- 
81,690. 

As  provided  in  the  Esplanade  Agreement,  parts  of  Esplanade 
Street,  Simcoe  Street,  John  Street  and  .Peti-r  Street  were  closed  by 
By-law  and  conveyed  to  the  G.T.R.,  which  corporation,  having 
acquired  the  necessary  land  on  Front  Street  for  the  new  portion  of 
the  Union  Station,  was  then  enabled  to  connnence  operations.  The 
south  tiain-shed  is  now  finished,  and  work  on  the  new  station  is  well 
advanced.  The  only  matter  of  any  iinpoi  tance  in  connection  with 
this  Agreement  yet  to  be  carried  out  is  the  handing  over  of  the 
Alternative  Site  b\^  the  Citj'  to  the  C.P.R.,  but  owing  to  certain  dif- 
ferences of  opinion  as  to  the  interpretation  of  the  Agreement  with 
regard  to  this,  the  transfer  has  not  yet  been  made.  It  is  to  be  hoped, 
however,  that  before  long  an  amicable  solution  of  the  difficulty  may 
be  arrived  at  without  recourse  to  a  law  suit. 

WINDMILL  LINE  AGREEMENT. 

In  connection  with  the  Windmill  Line  Agreement  the  clerical 
work  is  now  all  complete,  as  the  Order-in-Council  authorizing  the 
proposed  extension  of  last  year  issued  in  July,  and  the  patents  to  the 
City  have  now  been  issued  under  its  authority.     This  involved  a  large 
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amount  of  work,  as  tlie  necpssary  surveys,  jis  well  as  all  the  descrip- 
tions and  plans,  were  prepared  in  tliis  ottice,  in  addition  to  which  I 
had  to  visit  Ottawa  and  Montreal  on  several  occasions,  in  order  to 
arrange  the  details  with  the  Departments  in  Ottawa  and  the  C.P.R. 
in  Montreal.  Under  the  provisions  of  the  Agreement  and  these 
patents  the  southerly  limit  of  the  water  lots,  now  kiu)wn  as  the  new 
Windmill  Line,  has  lieen  extended  a  distance  southward  of  G44  feet, 
between  Princess  and  York  Streets,  running  back  to  the  old  Windmill 
Line  at  Parliament  and  Hruck  Streets,  to  the  east  and  west  respec- 
tively. Hy  this  tinal  e.N tension  all  the  Citj'  wharves  can  be  binlt  into 
deep  water,  and  the  wharves  themselves  made  of  a  practical  length, 
which  Was  not  the  ease  under  the  first  proposal,  the  then  e.\tension 
leaving  only  about  300  feet  for  wharf  purpo.ses  south  of  Lake  Street 
when  constructed.  l"or  the  construction  of  the  latter  street,  which 
runs  from  John  Street  to  Parliament,  a  limit  of  1.5  years  is  defined, 
an-J,  for  the  filling  of  the  prolongations  of  the  present  streets  running 
southward,  a  limit  of  10  years. 

DUNDAS  STREET  BRIDGE  CLAIMS. 

These  claims  were  referred  to  me  for  settlement,  and  after  many 
interviews  and  much  negotiation  the  following  were  settled,  namely, 
those  of  Lennox,  Waterhouse,  Brodie,  McGregor,  Murray  and  Crocker, 
at  a  total  cost  of  about  S9,000.  With  the  remaining  claimants, 
namely,  Mrs.  Mallon,  John  Mailon,  St.  Helen's  Church,  Mallon  & 
Woods,  Daly,  Foley  and  Hunter,  it  was  fouml  impossible  to  settle, 
and  their  claims  are  therefore  now  being  adjusted  by  arbitration. 

DON  IMPROVEMENT. 

A  complete  survey  has  been  made  and  a  plan  prepared  showing 
the  lands  taken  and  all  the  buildings  adjacent  tlieieto.  Without  this 
plan  it  Would  be  impossible  to  complete  the  necessary  as.sessments 
and  make  the  setth-uients  with  the  railroad  companies  using  this 
improvement.  A  large  amount  of  information  was  also  collected 
concerning  the  cost  (jf  the  lands  expropriated  and  of  the  work  as 
carried  out.  Everything  is  now  in  such  a  condition  that  the  clerical 
work  may  be  proceeded  with  at  any  time. 

OFFICIAL  LIST  OF  CITY  STREET  NAMES. 

The  preparation  of  a  list  of  the  City  streets  having  been  referred 
to  me,  I  found  on  investigation  that  under  the  provisions  of  the  Muni- 
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cipiil  Act  the  Citj'  is  iKnim!  to  keep  an  official  list  of  all  streets  in  the 
niiuiicipalit\\  This  having  never  been  prepared,  I  proceeded  to  have 
one  conipih'd.  w  Inch,  hesides  the  examination  of  directories,  old  maps 
and  registered  plans,  necessit:ited  the  searching  of  all  By-laws  and 
resolutions  of  Council  passed  at  any  time  for  the  naming  or  re-naming 
of  streets  in  the  City.  This  list  when  complete  brought  to  light  a 
large  number  of  duplications  and  ambiguities,  which  it  has  been 
thought  advisable  to  amend  before  the  final  confirmation  of  the  list 
by  the  County  Judge.  The  mattei-  has  been  relegated  to  a  sub-com- 
mittee of  the  Board  of  Works  to  be  dealt  with. 

Finally,  much  infoi-mation  was  supplied  to  the  City  Solicitor, 
Assessment  Commissioner,  Citj'  Conimissioner  and  City  Treasurer 
relating  to  the  measurements  and  areas  of  various  ('ity  properties- 
ami  other  data  of  similar  character. 

Respectfully  submitted. 

VILLIERS  SANKEY, 

City  Suneyor.. 


STREET  COIVIIVIISSIONERS  REPORT. 


Street  Commissioner's  Office, 

Toronto,  December  :31st,  1S03. 
E.  II.  Keatixg,  Esq., 

Cilti  Eiuiiiieer: 

CEDAR  BLOCK  UOADWAYS. 

De.\R  Sir, — In  my  report  f)f  last  j'ear  I  talnilnted  a  niimhei;  of 
streets  on  which  the  pavements  were  entirely  worn  out.  With  the 
exception  of  Winchester  Street,  from  (tntario  to  Parliament  Street, 
the  owners  of  property  abutting  on  those  streets  have  not  taken  any 
action  with  a  view  to  having  new  pavements  laiil.  It  is  neeilless 
to  say  that  the  roadways  have  not  improved  during  the  year  that  ha.s 
elapseii. 

As  per  your  order  of  March  2.Stli,  liSO;},  I  have  made  no  repairs 
to  any  of  the  pavements  on  the  streets  mentioned  tiierein,  namely : 


Street. 

From 

T.I 

College 

Uellevue  Place. 

DumliiM. 

Hi'iiry 

Bal(ln-in 

Beverley 

Cecil. 

SiillivHii                           ... 

Sjiailiim. 

Cecil 

D'.Arcy 

Bald  win 

** 

Orde 

McCaul    

Eiist  end. 

Parliaiiiuiit. 

In  view  of  the  imminent  danger  of  accident  by  reason  of  these 
worn-out  pavements,  I  think  it  would  be  prudent  to  remove  the  blocks 
entii'ely  fi'oin  the  worst  ones  and  lower  the  culverts.  This  would  pro- 
tect the  Ciiy  from  actions  for  ilamages,  and  in  addition  would  in  a 
niea.sure  have  che  effect  of  compelling  the  property  owners  to  interest 
themselves  in  getting  new  |)avements  lai<l. 

I  might  point  out  that  the  lilocks  are  not  so  much  worn  with 
traffic  as  tliey  are  rotted  away.     Of  course  the  process  of  destruction 
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is  accelerated  Hy  reason  of  the  constant  disturbance  they  are  subjected 
to  in  the  putting  in  of  water  amJ  gas  services,  drain.s,  conduits,  etc 

A  number  of  these  pavements  were  inspected  by  the  Deputy 
City  Engineer  and  myself  in  1S91,  but  our  report,  forwai-ded  to  the 
Works  Committee,  did  not  reach  Council. 

I  would  instance  the  following,  as  requiring  immediate  renewal : 


Street. 

From 

To 

Year. 
Constructed. 

Prospect   

D'Arcy 

Rose. 

Beverley 

Spadina . 

Parliament 

McCaul 

1882 
1881 

St   Patrick 

AlcCaul 

1881-82 

Cecil 

Beverley 

Sumach 

Beverly . 

Spadina 

Parliament   . . 

1882 

\nielia 

1884 

Balihvin. 

Soadina 

1882 

Bellevue 

College  . 

Bellevue  Place. 

1S8'> 

Xorthcote 

Queen .    . . 

Spadiua 

Afton '         1883 

Nas.sau 

Bathurst 1881-82 

A  considerable  amount  of  repairing  has  been  done  to  roadways 
of  this  kind.  As  the  end  of  their  lifetime  approaches,  the  repairs,  of 
course,  become  much  heavier. 

The  total  amount  expended  under  this  head  was  314,603.98. 

MACADAM,  COBBLE,   AND  STONE  SETT. 

The  macadam  roadwa\'5,  speaking  generally,  have  never  been  in 
such  a  good  state  of  repair  as  <luriug  this  \-ear.  As  you  are  aware, 
where  the  traffic  is  mixed,  as  is  the  case  in  this  city,  roadways  of  this 
character  require  constant  attention. 

One  (lifiBeuIty  we  have  to  contend  against,  as  pointed  out  in  my 
la-st  report,  is  that  these  roads  wore  improperly  constructed  in  the 
first  place.  In  many  instances  the  stone  was  simply  dumped  and 
levelled  over  the  street,  the  channels  receiving  no  attention. 

Considerable  lake  gravel  has  been  used,  principally  on  streets 
in  the  residential  section  of  the  City.  This  material  is  mucii  cheaper 
than  stone  and  gives  a  better  surface. 

At  a  meeting  of  the  Board  of  Works  on  August  4th,  1893,  (Re- 
port No.  25,  adopted  in  Council,  August  14th,  1893)  it  was  ordered 
that  from  the  commencement  of  the  new  year  no  repaiis.  etc..  should 
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l>e  inaJe  to  macadajii  roatls,  except  as  a  local  iinproveinent ;  all  work 
thereon  to  V>e  of  a  pennaneiit  character.  This  regulation  was  adver- 
tised in  tlie  newspapei-s  in  Septeuiher  last. 

The  followinij  are  stateuient.s  of  macjxdain,  stoiu;  ami  lake  gravel 
delivered  to  the  City  during  the  year.  Iii  the  former  j''ou  will  notice 
that  the  large  amount  of  178.40  toise  was  collected  bj'  the  District 
foremen.  Averaging  this  at  l?9.50  per  toise,  it  represents  a  direct 
saving  to  the  City  of  nearly  SOOO. 

STATEMENT  OF  STONE  RECEIVED  FOR  MACADAM  DURING  1893. 


Contractor. 

Locality  Delivered. 

Toise. 

Cost  per 
Toise. 

Total  cost,  in- 
cluding cost 
for  breaking. 

J.  McKini. 

J.  McKiiii 

Shaftesbury  Ave 

Breadall)ane  8t 

Shaftesbury  Ave 

Portl.ind  Yard 

Nassau  St 

Frederick  Yard 

Princes.s  St 

27.13 
26.03 

7.38 
156.40 

7.18 
18.22 

9.10 
75.41 
19  42 
19.68 

6.19 
10  31 

8.20 
13.34 

3.14 

178.40 

48  20 

633.73 

8    c. 

11  00 
9  50 
16  00 
10  90 
9  00 
8  40 
8  40 

8  40 

9  90 
9  90 
8  40 
8  40 

15  00 

15  00 

15  00 



8       c. 

394  66 
392  03 

S.  Cook 

P.  Wilson 

118  08 
2,705  33 

Burns  it  McCormack  .  .  . 
J.  Goldriijg 

107  70 
271  56 
140  14 

i; 

Slierbuurne  St 

Mill  St 

1,110  go 

319  25 

E.  (^oWriif,.    . 

323  47 

M.  O'Brien 

r)4  5'i 

J.   Hills 

.\.  W.  Godson 

Fro<lerick  Yard 

Chrtrl».tlt'  St 

(iivens  St 

n\:i  4f. 

123  00 

P.   Wilson 

200  10 

F.  McKeown 

Princess  St 

47  10 

Gathered  liy  Corporation 
Old    cobWe    taken    from 

1,095  52 
324  83 

7,891  53 

tracks 

Macadam  and  Stose  on  HAJi&. 


Macadam  and  Stone. 

Toise. 

Value  per 
Toiso. 

Total  value 

202.53 

5.00 

800.00 

101.00 

$     c. 

16  00 
10  90 

$       c. 
3240  48 

L'liVjrokuu  stone      

54  50 

Old  Cobble 
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STATEMENT  OF  L.\KE  GRA\T;L  RECEI\':ED  IN  1893. 

CONTEACTOR. 

Locality. 

Cost  per 
Cubicyd. 

Cubic 
Yards. 

■James  Hilts 

Frederick  Yard. . 

c. 
75 
75 
75 
75 
75 
75 
75 
65 
75 
75 
75 
75 
75 
75 
75 

1,310.(1 

1,103.7 

139.5 

147.5 

31.3 

.     7(J2.1 

102.4 

76.4 

70.2 

151.7 

154.2 

35.0 

294.1 

82.4 

93.3 

4,553.8 

S    c. 
982  50 

R  Goldrinf 

,. 

8"'7  78 

(* 

Poison's  Dock 

Dufiferin  Wharf 

104  63 
110  63 

T.  Lundy 

Frederick  Yard 

03  48 

M.  O'Brien 

571  58 

li 

Dufferin  Wharf.      .  . 

76  80 

S.  Webster 

Frederick  Yard 

49  66 

E.  Golilring 

11 

59  65 

11 

P.  Ison's  Dtick 

113  78 

i( 

Dufferin  Wharf 

115  65 

Joseph  Adarason    

Frederick  Yard 

26  25 

Don  Flats 

220  58 

Frederick  Yard 

61  80 

Dufferin  Wharf 

69  98 

3,407  75 

Quantity  of  gravel  on  hand  370.8  cubic  yards. 

The  cobble  repairs  have  been  largely  on  channels  and  cobbk 
paved  lanes. 

Rewarding  stone  sett  roadways,  I  bej^  to  point  out  that  Yonge 
Street,  south  from  King  Street,  and  Wellington  Street,  from  Yonge  to 
Bay  Street,  particularly  the  latter,  will  require  considerable  repairing 
during  the  coming  3'ear.  Their  present  condition  proves  conclusively 
that  pavements  of  this  character  should  in  all  cases  be  laid  on  concrete. 

We  have  on  hand  at  present  901  toise  of  cobble  stone,  most  of 
which  has  been  taken  from  streets  where  new  pavements  have  lieen 
laid.  During  the  coming  winter  I  think  it  would  be  well  for  the 
Council  to  appropriate  a  sum  of  money  for  the  breakintr  of  this  stone, 
with  a  view  of  providing  employment  for  the  deseiving  poor. 


RECONSTRUCTION. 

Under  this  head  I  would  draw  attention  to  the  paving  which 
has  been  done  by  order  of  the  Committee  on  W'orks  between  the 
tracks  and  the  kerb  on  Gerrard  Street,  from  River  Street  to  the  Don 
River,  and  charged  to  our  Reconstruction  Account. 
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A  great  deal  of  work  has  been  done  this  year  in  connection  with 
the  cimnge  of  the  sti-eet  railway  system.  The  total  inilojige  of  road- 
way reconstructing  done  was  1-4  milts  duuhle  truck.  I  may  mention 
that  in  conjunction  with  the  paving  up  to  the  rails  toothing  \vj\s  laid 
on  tl»e  outside,  the  cost  being  charged  to  the  several  track  allowances. 

TORONTO  RA1LW.\Y  P.WEMENTS. 

Stone  setts  on  concrete  foundation  were  laid  on  George  and 
Freilerick  Sti'eets,  from  King  to  Front  Street,  at  a  cost  of  S5.67  per 
square  yard.  This  includes  the  setts  and  the  work  of  dressing  same 
from  7  to  a  depth  of  5  inches,  to  correspond  with  the  new  rail.  '('''•J 
redressing  was  done  largely  in  the  winter  seasun,  wiiii  the  object  of 
finding  emploj'ment  for  a  large  number  of  mechanics.  There  can  be 
no  doubt  but  that  the  cost  was  somewhat  enhanced  thereby  for  the 
reason  that  all  the  men  were  not  strictly-  lir.st-class. 

The  face  of  the  setts  are  about  4x5  to  7  inches,  these  being  in 
my  opinion  preferable  to  setts  of  larger  dimensions. 

The  pavements  are  first-class  in  every  respect,  and  will,  I  am  sure, 
compare  favorably  with  any  others  of  the  same  nature  wherever  laid. 

I  ma}'  add  that  the  greater  portion  of  the  setts  used  in  this  work 
were  purcha.setl  by  conimct  in  1888  and  1889.  A  number,  however, 
were  taken  from  other  streets. 

Other  portions  of  streets,  together  with  track  allowance  on  which 
ston«-  setts  were  laid,  are  the  intei-sections  of  P'reilerick,  George,  Church 
and  Front  Streets,  and  Fix)nt  from  Chuix-h  to  Frederick  Street.  The 
concreting  was  done  by  contractor  A.  J.  Brown.  The  cost  of  this  work 
was  ?2.60  per  square  yard. 

The  concreting  on  Sherbourne,  from  King  to  Front  Street,  was 
done  by  this  Department.  The  macadam  that  was  formerly  in  the 
track  allowance  has  been  restored  temporarily.  The  work  will  be 
properly  completed  next  year. 

SCAVENCiKlUNU. 

The  total  expenditure  on  this  service  was  S5S,324.2;i.  The  most 
impoitant  matter  I  have  to  report  under  this  head  is  the  experi- 
ment that  was  made  of  handling  the  ashes  and  garbage  by  electric 
motive  power  during  the  two  closing  nxjnths  of  the  year.  A  ramp 
was  constructed  on  Armour  Street,  near  the   King  Street  Subway,  to 
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which  tlie  Toronto  Railway  Co.  laid  a  siding  from  the  main  line.  Six 
cars  were  built  (the  ti-ucks  being  supplied  by  the  Railway  Co.),  having 
a  capacitj'  of  13  cubic  yards  each.  These  were  loaded  from  the  scav- 
enger carts  at  the  ramp  mentioned  above,  and  hauled,  after  traffic  had 
ceased,  by  electric  motor  over  the  King  and  Queen  Street  tracks  to 
Bootli  Avenue.  From  this  point  a  temporary  track  was  laid  to  the 
water  front,  over  which  the  cars  were  hauled  by  horse  power  and  the 
contents  dumped.  I  regret  to  say  that  the  Council  did  not  see  fit  to 
adopt  pennanentlj'^  thi.s  method  of  handling  the  City's  refuse.  The 
following  is  from  the  report  I  submitted  on  the  matter,  setting  forth 
the  details  : 

Tlie  cost  of  reiiiining  garbage  as  at  present  handled  from 
No.  9  District  (we.st  of  O'Hara  Ave.)  to  "Xork  St.  dump, 
oil  the  basis  of  30  cart  loads  (3  car  loads)  is §20  75 

To  move  same  quantity  by  electric  power  to  Ashbridge's  Bay 

(Booth  Ave.)  would  cost 21  15 

A  difference  in  favor  of  York  St.  dump  of 40 

To  haul  the  Siime  quantity  by  carts  to  the  Booth  Ave.  dump 

will  cost 30  75 

A  difference  in  favor  of  electric  system  of 9  60 

To  haul  same  quantiry  by  electric  system  from  a  given  j)oint 
in  the  neighborhood  of  Beatrice  and  College  Sts.  to  Booth 

Ave.  would  cost 16  15 

A  difference  in  favor  of  electric  system  (over  York  St.)  of        4  60 

Cost  of  hauling  by  oarts  from  s.ime  point  to  Booth  Avenue 

would  l)e 30  75 

A  difference  in  favor  of  electric  system  of 14  60 

Operating  from  the  City  lot  at  Tannery  Hollow  on  Yonge 
St.,  a  comparison  of  the  cost  of  haulizig  by  cart  to  York 
St.  and  by  electric  sj'stem  to  Booth  Ave.,  shows  a  differ- 
ence in  favor  of  the  latter  of    2  65 

A  comparison  of  the  cost  of  hauling  by  cart  to  Booth  Ave. 
from  the  same  point  shows  a  saving  in  favor  of  electi-ic 
system  of 7  60 

The  plant  reijuired  to  operate  the  electric  system,  based  on  the  figures  sup- 
plied by  the  Toronto  Railway  Company  for  the  car  trucks,  etc  ,  would  be  in  the 
neighborhood  of  85,000  ;  tiiis  amount,  of  course,  includes  the  two  additional 
ramps,  iiamelj'  at  College  St.  and  Tannery  Hollow. 

The  calculations  submitted  above  are  based  on  the  scavengering  work  as  it  is 
at  this  se.vson  of  the  year,  when  there  is  an  additional  quantity  of  aslies  to  be 
removed.  The  material  handled  in  the  summer  would  probably  be  one-third  less, 
and  is  garbage  principally. 
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My  chief  reason  for  advocatinpf  the  adoption  of  tlie  above  scheme 
wa.s  o\vini>-  to  the  fact  that  our  means  of  disiMising  of  refuse  are  he- 
coming  every  year  more  and  more  restiicted.  liurly  in  the  spring  we 
were  compelled  to  discontinue  using  the  High  Park  duni]),  and,  later, 
the  duinji  on  Arthur  St.  This,  of  course,  necessitated  a  much  longer 
haul,  antl  a  corresponding  increase  in  the  ci>st  of  the  ser\ice. 

Pursuant  to  an  dgreement  made  between  the  Citj^  and  the  Cana- 
dian Pacific  Railway  Company  in  the  early  part  of  the  j'ear,  we  have 
been  dumping  all  the  ashes  and  other  suitable  matei-ial  collected 
in  the  .section  bountled  by  College.  Spadina  and  Siierhourne  8ts.,  at 
the  water-front,  including  Lake  St.  A  very  large  area  has  been-re- 
claimed. 

Owing  to  the  large  incre.ise  in  the  collection  in  the  West  End,  I 
found  it  necessary  to  add  another  sub-section  in  the  Spring. 

The  total  number  of  loads  collected  throughout  the  City  during 
the  year  was  80,106 ;  of  these  9,662  were  consumed  at  the  eastern 
crematory 

The  new  crematory  erected  this  year  for  the  western  section  of 
the  city  will  be  of  very  great  advantage  in  connection  with  the  service. 
Since  operations  were  commenced  on  Oct.  6th,  the  number  of  loads 
consumed  was  1,4'24. 

STREET  WATERING. 

OiN-ing  to  the  large  amount  of  reconstruction  work  and  paving 
of  track  allowances,  etc.,  in  opeivition  during  the  summer,  the  service 
was  somewhat  handi({apped.  On  the  whole,  however,  we  have  had 
very  few  complaints.  In  accordance  with  your  instractions  we  are 
confining  the  watering  on  Yonge  and  King  Streets  wlieie  asphalt  is 
laid,  to  ths  track  allowance.  If  some  arrangement  could  be  matle 
with  the  Toronto  Railway  Company,  whereby  they  would  undertake 
to  water  the  area  occupii-d  by  their  rails,  I  think  it  would  be  of  very 
great  advantage  to  everybody  concerned.  At  present  there  is  con- 
siderable risk  to  the  horses,  especially  on  the  streets  mentioned  above, 
even  with  the  most  careful  driving,  by  reason  of  the  speed  of  the 
trolley  cars.  Also,  the  necessity  there  is  of  constantly  turning  the 
wagons  on  and  off  the  tracks  causes  considerable  delay. 

Since  my  last  annual  report  I  have  fitted  the  greater  numlier  of 
our  watering  carts  with  side-valve  sprinklers.     These  are  worked  by 
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a  lever  attached  to  the  driver's  seat,  by  which  he  is  enabled  to  throw 
light  or  heavy  spray  on  either  or  both  sides  as  may  be  desired.  Not 
the  least  <>f  the  advantaores  these  sprinklers  have  over  the  old- 
fashioned  seini-circu!ar  pipe  sprinkler  is  the  great  savincf  effected  in 
the  quantitj'  of  water  consumed.  With  the  latter  it  was  impossible 
to  satisfactorily  water  streets  that  are  paved  with  asphalt  or  brick  in 
the  centre,  and  cedar  on  the  .sides,  as  the  tirst-nameil  pavements  re- 
quire about  one-third  only  of  the  water  necessary  to  pro|ierly  sprinkle 
the  wood  during  the  hot  season. 

The  total  quantity  of  water  used  in  the  service  was  .5,922,500 
gallons  ;  representing  135,930  loads. 

The  following  is  a  memo,  of  the  number  of  horses,  wagons,  carts, 
etc.,  in  the  possession  of  the  City  at  present,  being  connected  with 
this  Department  and  used  in  the  scavengering  and  street  watering 

services : 

WESTERN  STABLES. 

Horses 49- 

W!^te^  wagons 25 

' '       carts 2 

Scavengering  carts 40 

Setts  of  team  harness 23 

"     single     " 43 

EASTERN  STABLES. 

Horses 54 

Water  wagons   22 

' '       carts   4 

Scavengering  carts 4.> 

Setts  of  team  harness 15^ 

"      single      "      5S 

I  desire  to  add  that  our  hoises  with  few  exceptions  are  thor- 
oughl}-  sound  and  in  the  best  of  condition.  They  certainly  reflect 
great  credit  on  the  men  who  have  charge  of  them. 

I  have  no  hesitation  in  saying  that  the  city  paj's  less  for  veterin- 
arj^  fees  than  any  corporation  in  the  country  owning  the  same  number 
of  horses. 

It  is  nece.ssary  that  I  should  again  draw  attention  to  the  ex- 
tremely dilapidated  state  of  the  frame  structures  which  do  duty  aa 
stables  in  the  western  section  of  the  city.  It  is  absolutely  certain 
that  new  stables  will  have  to  be  erected,  or  e.'ctensive  repairs  made  to 
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the  existing  buildings  in  the  near  futmv.  As  a  result  of  the  many 
repivsentations  I  have  iiiaile  in  reganl  to  this  ninttiT,  asnl>-comnuttee 
was  appointoil  in  the  early  part  of  the  year  to  examine  the  whole  siiKject 
of  our  yaril  acconioilation  in  tlie  West  Enil.  In  the  course  of  their 
investiLpition  they  visiteil  our  stahles,  anil  were  unanimously  of  the 
opinion  that  new  stahles  shouhl  be  erecteil  without  ilelay.  As  a 
result  of  their  laboi-s  a  portion  of  the  the  property  owned  by  the  City, 
(extending  from  Dufferin  Street  easterly)  on  the  north  side  of  King 
Street,  was  placed  at  our  ilisposal  for  the  joint  purpose  of  yard  and 
stable  accommodation.  In  my  estimates  for  the  coming  year,  I  have 
placed  an  item  of  S5,000  for  new  stables. 

POUND  FEES. 

The  fees  from  the  City  pounds  were  as  follows : 

Northern  pound Sl(>8  71' 

Eastern  "      IKi  25 

Western        "      17  00 

WOODEN  SIDEWALKS. 

The  total  mileage  constructed  was  19.672  miles;  material  used 
was  969,24.3  feet  of  lumber  and  21,721  fts  of  nails.  Tiie  work  of 
repairing  has  received  every  attention,  and  tiie  walks  throughout  the 
City  are  in  fair  order.  (For  details  of  wooden  sidewalks  constructed 
as  local  improvements,  see  Appendix  "  A,"  pages  21  to  2+.) 

The  sum  of  Sl,020.  70  was  paid  to  th'>  City  Treasurer  by  property 
owners  for  extensions  of  sidewalks  constructed  opposite  their  premises. 

Monies  received  and  handed  to  Treasurtr  on  uiisctllaneous 
accounts  totalled  S278.71. 

STONE  AND  WOODEN  CROSSINGS. 

Considerable  repairing  has  been  done  this  yeai-.  A  number  of 
new  cros.sings  have  been  constructed  and  others  altered  to  .suit  the 
new  grades  to  which  the  permanent  pavements  have  been  laid.  The 
square  tamarac  crossings  continue  to  give  every  .satisfaction. 

STREET  OPENING  PERMITS. 

These  to  the  number  of  thirt^'-three  have  bi^cn  issued  l<i  builders 
and  others.      Tiie   amount  left  on  deposit  as  a  guarantee   that  the 
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walks  would  be  properly  restored  was  8365,  of  which  8335  has  been 
refunded. 

SNOW  CLEANING. 

The  mileage  of  sidewalks  from  which  snow  was  cleaned  by  this 
Department,  as  provided  by  By-laws  Nos.  2464  and  29.52,  during  the 
winter  of  1892-93,  was  299  miles,  or  l,.57+,340  lineal  feet,  at  a  cost  of 
§7,737.92,  being  at  the  rate  of  one-half  cent  per  lineal  foot  each  clean- 
ing. This,  of  course,  is  charged  as  a  local  improvement  against  the 
propertx'  where  the  cleaning  was  done. 

Out  of  a  total  of  over  44,000  entries  there  were  not  more  than 
200  complaints  or  inquiries  in  regard  to  the  charges  for  this  service. 
I  submit  that  this  speaks  well  for  the  way  in  which  the  measurements 
were  returned  and  the  compiling  of  the  reports  in  the  office. 

We  have  just  completed  a  set  of  books  for  use  in  this  work 
during  the  coming  winter,  whereby  we  shall  be  able  to  deal  with 
inquiries  much  more  expeditiously  than  in  the  past 

KERB  REPAIRS. 

This  work  has  been  confined  chiefly  to  repairs.  Considerable 
alteration  and  repairing  has  been  occasioned  by  the  construction  of 
permanent  pavements  and  changes  of  grade. 

CULVERTS  AND  GULLIES. 

The  culverts  and  gullies,  numbering  .some  7,000,  receive  regular 
attention.  Each  one  is  cleaned  on  an  average  nine  times  during  the 
year. 

STREET  CLEANING. 

Since  May  last  the  asphalt  pavement"!  have  been  cleaned  by  the 
patrol  or  orderly  system.  While  a  little  more  expensive,  it  is  the 
most  satisfactory  way  of  cleaning  this  class  of  pavement  during  the 
summer  season,  as  a  verj^  small  quantity  of  dirt  and  debris  mars  the 
appearance  of  the  street ;  and  as  the  asphalt,  with  the  exception  of 
the  track  allowance  on  King,  Queen  and  Yonge  Streets,  is  not  watered, 
it  is  highly  necessary  that  all  streets  paved  with  this  substance  should 
be  kept  as  clean  as  possible. 

The  cleaning  of  the  other  streets  has  received  regular  attention, 
special  efforts  having  been  made  as  exigencies  required.  The  number 
of  miles  cleaned  during  the  year  was  1,302  ;  the  loads  of  sweepings 
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totalled  loo.OSS.  The  amount  expeiuleil  on  the  service  was  870,148.72. 
I  miiy  point  out  that  the  cost  of  removiiij^  snow  from  street  intersec- 
tions on  the  main  thoroughfares,  bridges,  crossinjjs,  sidewalk  wings, 
etc,  is  all  chai-ged  against  this  appropriation. 

CITY  YARDS. 

Our  most  important  yard  is  the  eastern  or  Frederick  Street  yard, 
on  the  Esplanade.  Tliis  is  a  veritaMe  hive  of  industry.  All  the  carts, 
wagons,  sweepers,  etc.,  are  constructed  here,  also  repairs  to  same, 
together  with  a  large  portion  of  the  horseshoeing.  A  large  quantity 
of  lumber  and  posts  is  delivered  at  this  yard,  and  sawn  into  propur 
lengths  by  steam  power.  A  considerable  amount  of  work  is  done  for 
the  Sewer  and  other  Departments. 

During  the  summer  the  large  Optimatcs  power  hammer  that  was 
formerly  used  at  the  Central  Prison,  was  placed  at  this  yard  by  the 
agent,  Mr.  K.  K  H.  Buckner,  on  trial.  We  have  been  using  it  on 
various  classes  of  work,  and  on  some  special  lines,  such  for  instance 
as  working  up  old  iron  for  the  manufacture  of  horseshoes,  manhole 
steps,  etc.,  we  tind  it  of  very  great  service. 

Owing  to  the  inadequate  accommodation  of  the  yard  on  east  side 
of  Bathurst  Street,  immediately  north  from  College  Street,  occupied 
by  us  for  Some  years  past  as  a  storage  yard,  etc.,  we  have  been 
allotted,  as  before  mentioned,  a  portion  of  the  city  property  extending 
easterly  from  Dufferin  Street  on  the  north  side  of  King  Street.  Pre- 
vious to  this  arrangement  being  consummated,  the  .sub-committee 
having  charge  of  the  matter  advertised  for  suitable  sites  for  our  use, 
but  no  satisfactory  offer  being  received,  it  was  ultimately  decided  to 
utilize  City  property.  Arrangements  were  .subsefjuently  maile  with 
the  Parks  and  Gardens  Committee  wliereby  tliP  cottage  which  stood 
on  the  ground  east  of  the  yard  was  taken  over  by  us  as  an  office,  and 
the  sheds  and  .=table  have  been  turned  into  storage  rooms  for  tools, 
nails,  etc.  Since  the  property  came  into  our  posses.sion  we  have  had 
it  properly  drained  and  graded,  the  entrances  planked  and  the  fronc 
sodded.  A  neat  fence  has  been  erected  the  entire  length  of  the 
frontage,  the  whole  giving  a  clean  and  tasty  appearance.  Great 
advantage  is  derived  from  the  switches  connecting  with  the  Grand 
Trunk  and  Canadian  Pacific  Railways,  by  which  lumber  and  other 
material  is  shipped  by  the  respective  contractors  direct  to  the  yard. 
By  reason  of  this  facility  the}'  are  enabled  to  tender  for   the  City's 
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supplies  !it  a  lower  figure,  as  no  provision  lias  to  be  made  for  cartage 
cli8i-ges.  If  the  City's  stables  were  located  on  this  site  the  advantage 
just  mentioned  would  be  enhanced  proportionate!}''  in  the  direct 
delivery  of  all  our  feed  supplies,  etc.  I  trust,  therefore,  that  the 
members  of  the  Citj'  Council  will  see  the  advisability  ot  setting  apart 
an  additional  portion  of  the  vacant  land  to  the  west  of  this  3ard,  and 
appropriating  the  necessary  funds,  in  the  near  future,  for  the  pui'pose 
of  providing  suitable  acconnnodation  for  the  large  number  of  valuable 
horses  owned  b}'  the  City. 

Respectfuily  submitted. 

JOHN  JONES, 

Street  Commissioner. 
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ACCOUNTANTS  STATEMENT. 


City  Engineer's  Oitice. 

December  31st,  1893. 

E.  H.  Kfating,  Esq., 

City  Engineer. 

Dear  Sir, — 

I  attach  statement  showing  the  expenditure  for  the  year  ending 
December  31st,  189a 


Yours  truly. 


WM.  McCartney, 

Accountant. 
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ACCOUNTS. 


tiilN'EKAL   WORKS. 

Briilges,  rei>airs  and  niainieimnce.  .  . . 

,Eiiy;ineorint;  Jind  expenses     

Kerbs,  stmie  anil  vvoinlen 

General  purpose 

Private  drains .  . 

Riiadnays 

iRecoustructiim  of  cedar  bli>ck    pave 

'     ments     

Sidewalks 

Street  cleaning 

Street  watering 

SUine  street  crossings,  cunstruction  of 

Scavenging 

Wooden  crossings,  repairs  and  main 
tenance    


SPECIAL   WORKS. 

Ashbridge's  Bay  dredging 

"  improvement 

Dredging  sewage  at  slips 

Don  River  improvement 

Engine  and  boiler  for  Siiwing  blocks. . 

Esplanade  iigreement 

Frederick   Street   wharf   repairs  and 

extension 

Garrison   Creek  sewer,    Ossington  to 

Bloor 

Level  crossings 

Relief  Sewers  : 

Queen  Street,  Don  to  DeGrassi . . 

"  Markham  to  Garrison 

Creek 

Rosedale  Creek  sewer 

Sewer  extension  t^i  Windmill  Line. 
Sewer   under   railroad    frack,   Simcoe 

Street  

Sewer  under  railroad  track,  Bathurst 

Street  

Strengthening  Queen  Street  bridge  at 

the  D<in , 

Siding  at  the  Don   , 

Railway   [javementa  account,  per  list, 
PP17 


1,027  23 
25, '.122  15 

2,899  li4 

38,928  89 

797  84 

48,047  M 


.■^0,028  99 
22,(149  (M) 
70,148 
49,755  31) 
423  0)7 
58,324  23 

1,593  21 


351,146  57 


703  50 

28,048  20 

3,098  24 

18,084  12 

574  34 

270.640  91 

551  68 

8,371  89 
2,929  38 

12,031  65 

2.477  00 

12,460  80 

4,576  89 

5,026  94 

1,867  91 

3,800  00 
2,003  00 


377,846  45 
392,0.30  17 


C»rrUd  foncanl 1 1,121,023  19 


APPENDIX 


ACCOUNT. 

8      c. 

8        c. 

8         c. 

HfoM\iht  fonranf 

1,121,023  19 

186,386  73 
18,734  52 

14 

15 
15 
15 
16 

Liical  impnivenients  : 

Pavenieiils,    per  list,  pp.   18 

Sewers                     "            20 

Sidewalks,  wdnden,  per  list,  pp.21. 

patent            "             24. 

(tradings,  extensions,  bridges,  etc.  . 

Personal   and   departmental  accounts 
outstanding  Decen)ber  31st,  1893.. 

102,316  50 

9,899  .32 

32,691   13 

10,436  04 

31,043  74 

1,320,144  44 

APPENDIX    ■  A. 


DETAILS. 

REPAIRS    AND    MACTTENANCE    OF   BRIIM1B.S. 

Lumber.  25,446  ft.  B  M 

5-inch  n.-tils  (125  llw.,  $3.45),   7-inch  spikes 

(30()  lbs.,  87.!>9) 

Opwel,  <>•>  yinls 

Hack    hire,"  82.50  ;  lamps.    §4.01)  ;   oil   and 

can,  SI. 75     

Straohau   Ave.   and   Queen    Street    bridges 

(proportion) 

Electric  light  at  Don  bridge 

Labor  . .    . .    


ESGISEERIXG    ASD    EXPENSES. 

Horse  keej).   horse  hire,   horse  shoeing  and 
veterinary  services.    .  .    .      

Bugg)'  and  harnass  repairs 

Type  writing,  engineering  and  general  office 
expenses 

Maps,  mounting,  plans,  etc 

Rent  of  telejihones  and  telephone  supplies.  . 

Postage  stamps,   cards,    rubber  stamps,  and 
petty  expenses 

Cab  hire,  car  tickets  and  sundry  expenses 

Levels,  n>ds,  rules  and  repairs 

Machine  for  testing  a.s])halt 

Advertising 

Expenses  re  street  railway    

"  asphalt  pavements 

"  Ashbridgu's  Bay 

"  Dundas  Street  bridges 

Salaries,  Engineering  staff 


Cr. 

Charged  local  improvement  works 

Sewers 

Sidewalks 

Pavements , 

Railway  pavements , 


REPAIRS    AND   RECONSTRUCTION    OF   KERBS. 

Cedar  kerbing,  11,S>62  ft    

Cedar    posts    (16i     cords,    890.40),    blocks 

(J  cord,  84.61  j". 

Lumber  f44,223  ft.,  8(J09.»0),  tomarac  (0,144 

ft.,  888.0!*) 

Scantling  441  ft.,  85.52),  unloading  cedar, 

83.00 


Carried  foneard . 


«  c. 


357  17 

11  44 
02  70 

8  25 

369  35 

2  !I7 
815  35 


995  25 

300  47 

445  02 

654  75 

48  29 

391  08 

552  18 

373  60 

31  50 

1,607  95 

301  (X» 
109  20 

15  15 

50  00 

.36,428  95 


615  68 
1,866  78 
0,759  00 
7,140  78 


145  03 

95  01 

697  99 

8  52 


946  55 


1,627  as 


42,304  39 


16,382  24 


25,922  15 


27,549  38 


APPENDIX   "  A. 


Broiti/ht  fonca  nt 


o-iiich     nails    (1.295    lbs.,    §35.91),    V-iiioh 
spikes,  S;i.o:J • I 

Rent    of   shed,    S21.(Xl  ;    sundry   hiirdware, ' 
S32.51  ;  oil,  §9.73 

Water    works   charges,    S21.56  ;  1  ton  coal 
85.75 

Labor  


UEXER.VL    PCKPOSE. 

Manholes,     covers,      culvert     grates,     track 

grates,  manhole  .steps,  etc 

Traps,   gullie.s,   syphons,    culvert  tops,  flush 

tanks,  flush  traps,  etc 

Pipe,  4,520  feet 

Inverts,  junctions,    bends,  curve.s,  etc 

Cement,  55Hi  bbls. ,  and  hauling 

Bricks,   172,417 ." 

Sand  and  gravel.  423i  yards 

Stone  and  uiac.idaui 

Ced.ir  blocks  and  posts,  12J  cords 

Lumber  (35,708  ft.,  §541.88),   nails  (1  keg 

S2.00) 

Iron  bars,  girders,  old  rails  and  galvanized 

iron 

Cement  moulder,  testing  apparatus  and  pat 

terns 

Sharpening    tools,     testing     and    re[)airing 

syphon .... 

Hose  and  couplings,  rubber  boots,  coats  and 

stamps 

Horse  keep,  horse  shoeing,  1  horse,  harness 

and  buggy  repairs 

Rent  of  yards,   rent  of  telephones,    rent  of 

cellars 

Copperas  for  sewage  treatment,  8G,916  lbs. 
Salt  and  salt  bags,  sulphur  and  soap,  lard. . 

Sundry  hardware 

Oil,  coal,  ]iumps,  pails  and  repairs 

Street  numbers  and  tablets 

Stencils  and  stenographic  supplies,  paint  and 

ink 

Maps  and  mounting,  framing  photos,  etc. 

Buildins  trap  on  Broadview  Ave 

Opening  drain  on  Spencer  .\ve   

Digging  oven  and  smoke  testing  drain   .  . . 
Car  tickets,  postage  stamps,  boat  hire,  etc 
Tin  sheething  and  gas  fitting  carpenter  shop. 
'Bus  sleighs  and  stores  for  cabmen's  shelter 
Tin  floats,  duck,  etc.,  for  lake  currents.  . .  . 
Removing  dead  horses  (7) 


Carried  forward 10,858  86 


^      c. 
94G  55 

38  94 

63  24 

27  31 
1,823  CO 


746  04 

1,192  41 

1,134  55 

250  26 

1,253  86 

1,319  50 

414  27 

65  00 

71  44 

543  88 
96  60 

327  32 
45  81 

377  55 

589  07 

e60  50 
651  89 

22  42 
592  97 
133  90 

19  71 

92  94 

24  80 

12  00 

5  30 

24  92 

243  00 

116  08 

156  87 

60  00 

14  00 


S      c. 
27,549  38 


2,899  64 


30,449  02 


APl'EXniX   '•  A 


}iiu)i.iltt  foniniil  . 


Liiw  ex|ieiises  re  Ashbriilge's  Buy 

XN'iiter  Works  cliai'ges < 

Inspection  nn  private  ilntins 

Ijabiir     


Ct. 

Aiiiuuiits  jmiil  Treasurer  : 

Use  of  sewer  on  Avenue  Ri>ail. 
Removing  earth  and  gravel. . . . 
Lunil>er 


PRIVATE    PUAINS. 


Pipe,  l().8r>4  feet 

. I  unctions,  bends,  reducers,  etc. 

Cement,  77  bbls 

Sand,  gravel  and  hauling   

Tr 


1  nips 

Lumber,  3,927  feet 

Xails,  lamps,  oil,  hardware,  etc 

Water  Works  charges 

Rent  of  Portland  Street  yard 

Cleaning  out  cellirs  and  private  drains.  ,  .  . 
Repairing  pavements  on  sundry  streets.  . .  . 
Refunds  of  deposits  orders  to  Treasurer  . . . 

Inspection 

Labor 


Cr. 
Amount  of  deposits  paid  Treasurer 


ROADWAY.S. 


Macadam,  3,864  loads 

Cobble  stone,  59  cubic  yards    

Broken  stone,  58  hjads 

Granite  .setts,  3,401  only . . 

Stone  screenings,  93|  cubic  yards . . 

Cros.sing  stone,  232  feet 

Limestone,  32  cubic  j-ards 

(jravel  and  sand,  5,1(5!)^  yards.  . .  . 

Loam,  110  yards 

Cement,  203J   bbls 

Cedar  blocks  and  posts,  884  cords.  . 
Mi.scellaneous  lumber,  24,721  feet. 

Cedar  kerbing,  K80  feet    

Rent  rjf  wharf  and  yards   

Rubber  hose  and  couplings 


20  00 

4  50 

4U3  35 


,o'.'o 

(•.9 

195 

4 

14 

59 

60 

3G 

100 

(in 

145 

037 

,894 

,184 


5,754  94 

84 

34 

108 

2() 

277 

78 

46 

63 

90  48 

15  00 

4,1  (NT 

71 

80 

(i8 

1,220 

27 

5,413  50 

390  08 

10 

71 

542 

38 

278 

95 

Carried for<rurd '    18,484  77 


517  85 


38,928  89 


12,0(i4  68 


11,206  84 


797  84 


70,175  75 


APPENDIX 


Broitiihf  /(jruanl 


Bricks,  fire  clay  and  testing  bricks 

Bench  mark  plates,  bolts,  oil,  etc 

Horse  blankets,  harness  trimmings  and  horse 
keep 

Horse  feeil  and  straw 

Electric  light  at  croniatory   

Block  carts  and  hauling  blocks 

Proportion  of  planer  and  band  sawing  ma 
chine  

Wells'  lam^),  set  of  scales,  fire  extinguishers, 
etc 

Water  Works  charges 

Retaining  fees  re  i)a\ements 

County  iif  York  award   

Land  damages  re  Woodlawn  Avenue 

I  harges  on  account  local  improvement  pave- 
ment after  passing  of  By-law        

Sundry  hardware,  and  traveUing  expenses 

Labor  


tv. 

Granite  setts  cidlected  from  sundry  streets 
(ol.(i40) 

Amount  paid  Treasurer  for  paving  lane  rear 
of  Vonge  Street   

Amount  paid  Treasurer  for  repairing  areas .  . 

"  "  putting  gravel  on 

lane 

Amount  paid  Treasurer  for  scrap  in^n   


KECOXSTRCCTIOX    OF   CEDAU    BLOCK    PAVE- 
MENTS. 

Cedar  blocks,  i,402}g|  cords 

Cedar  posts,  4|  cords 

Lumber,  24,482  feet 

Cedar  kerbing,  30,072  feet 

Gravel,  sand  and  loam,  2,089i  yards 

Granite  setts.  G,  122  only 

Macadam,  481  loads 

Broken  stone,  4  toise 

Cement,  49  bbls 

Bricks,  lime,  coal  and  creosote 

Iron  bars,  spikes,   nails,   etc 

3  track  guUey  grates 

(iearing,  pulleys  and  belting 

Electric  lights 

Repairing  gas  fixtures.   Western  Stable 

Horse  hire,  horse    pasture,    veterinary  ser- 
vices, etc 

Curried  furuard 


18,484  77 


17  70 

242  80 

116  94 

885  6.3 

27  37 

115  50 

428  87 


179 

75 

19 

63 

132  00 

750  00 

1,643  95 

72 

50 

274 

74 

28,923 

57 

4,088  (K) 

123  90 
28  93 

3  25 
24  CO 


8,989  73 

26  12 

366  25 

363  25 

1,839  63 

489  76 

390  28 

52  00 

122  50 

177  23 

193  80 

34  23 

119  38 

81  27 

11  05 

222  22 

13,478  70 


8      0. 

70,176  75 


52,315  72 


4,268  08 


48,047  64 


118,223  39 


APl'EXniX    "  A. 


Hniiitikt  fonttii-il  , 


S      C.I 


WimkI  i>roservntive,  (i  CHsks 

Kent  of  yiHtls  and  st.ililos . . 

Fin-  in-iiiniiH'e  mi  boiler 

Wjitt-r  Works  cliai-;;es     

lU-pikiring  pavement.  Queen  Street  east. 
Labor 


SIDEWALKS. 

Lumber,  503,3()2  feet 

Spikes  and  nails.  in.SOti  lbs 

Cedar  posts  and  blocks,  '.ih  cords 

(Jravel  and  sand,    V.ik  yards 

Cement  ami  hauling,  15  bbls 

Cedar  kerbing,  9.899  feet 

Macadam,  ti2  loads 

Granite  setts,  4.3r>7 

Horse  keep,  harness  trimmings,  etc.    

Grading  lines,  tape  lines,  oil,  coal,  etc   

Rent  of  j-ards,  siding  and  telephones,   pro- 

])ortion 

Old  rail,  12.741!  lbs 

Proportion  of  planer,  band  sjiwing  machine 

and  belting 

Major  saw 

Plowshare,  steel  tank  and  attachments 

.Advertising 

Creosote  and  tire  extinguishers 

Moving  safe  from  Ea.stern  yard 

4  old  lorries 

Revising  ( Joad's  Atlas 

Expert  evidence  and  photos  of  Church  of  the 

Redeemer . 

Flooring  and  sheating  Eastern  Yard 

Water  Works  charges 

Inspection  on  sidewalk  at  Custom  House. 
Labor 


i;),478  7(1 

CO  (X) 
220  .'iO 
20  CO 
43  58 
33  10 
16.173  11 


Cr. 

Amount  paid  Treasurer  for  sidewalk  exten 
sions 


STKEBT  CLEANING. 


Brush  wire,  reeds,  chains  and  links 

Nuts,  iron  bars,  steel,  metal  and  paint  mill 
Buckets,  iron  shovels,  castings,  broomheads, 

etc 

Signbfjards,  duck  bags,  paint,  varnish,  oil,  etc. 

Carriril  foncard 


5,905  28 

5(il  02 

20  55 

111  .33 

38  54 
118  81 
11(1  1)4 

349  ;;(> 

103  90 
301  40 

081  71 
89  12 

lti3  32 
.50  00 

110  72 
28  50 
57  00 
14  95 

225  00 
10  00 

12  30 

1   10 

73  80 

60  00 

14,577  90 


523  31 
81  72 

108  93 
46  94 


700  90 


S      c. 

118,223  39 


39,026  99 


23,681  25 


1,032  25 


22,649  00 


170,901  38 


APPENDIX 


Brmttjhi  foncard  . 


Hiirse   hire,    horse   blankets,   harness   trim 
miiigs,  anil  repairs 

One  horse,  SSO  ;  hi  >rse  feed  and  straw,  So85.69 

Lumber,   nails,   sundry  hardware,   cual  and 
pitch 

Machine  work  on  tools,  proportion  of  ma- 
chinery   

Axles,   spokes,    hubs,    springs,    gearing  and 
repaii-s 

Broom  sections,  asphalt  brooms  and  scrapers 

Photogr.iphing  duni])  cjirts 

Removing  night-soil   

Posting  bills  re  ice  and  snow 

Labor  


Cr. 
Amount  paid  Treasurer  for  [K)und  fees 


STEKET    WATERING. 

Horses,  9,  §835  ;  horse  hire,  So8G.95;  blank 

ets  and  covers,  863.03 

Horseshoeing,  horse  nails,  horse  shoes,  hoof 

stuffing 

Horse  feed  and  straw,  89,470.60  ;  veterinary 

services,  S'223. 25    

Harness  leather  and  trimming.s j 

Carts,  hubs,  springs,  axles,  spokes  and  repairs 

Sprinklers,  18  setts ' 

Lumber,  31.30ijft I 

Branch  pipes,  hose,  forks,  bolts,  screws,  etc.i 
Castings,  rings,  paint,  oil,  coal  and  wood,  etc. ; 

Proportion  of  machinery ] 

Bru.shes,  combs,  pails,  sulphur,  resin,  liir.e,  etc. 
Iron  bars,  steel,  freight,  sundrj'  hardware  .  . 
Fire  extinguishers,  electric  light  at  Cremator}-^ 
Rent  of  telephone  and  removing  night-soil 

Use  of  water 

Labor  


Amount  paid  Treasurer  : 
horse  keep,  8506.33  .  . 


P"jund  fees,  S10.87 


STOXE   .STREET   CUOSSLSGS. 

Cobble  stone,  granite  setts  and  gravel. 
Lumber  and  cedar  blocks . 


6T 


rOO  90 


7S  91 
665  69 

320  19 

219  84 

134  76 

65  25 

8  00, 

2  50| 

ZO  00 

,919  31 


1,484  98 

H9  33 

9,693  85 

989  97 

473  57 

306  (K> 

985  69 

223  80 

54«  32 

227  00 

105  19 

546  68 

128  45 

43  50 

25,000  00 

9,396  23 

38  63 
19  17 


170,901  38 


70.205  35 


56  63 1 


70,148  72 


50,272  561 


517  20 


49.755  36 


Carrietl  fonrard . 


80 


290,805  46 


10 


APrtXDIX   "A.' 


Brunjht  funcarii 

Niiils,  jiaiiit  .•mil  tajies... 
Lalior 


SCAVESCEBIXIi. 

Liniiher,  tvirt  spokes,  hiilis  ami  «xlos 

In>n  liiirs,  ir>>n  castings,  nuts  ami  IxJts  . .  . 
Leather,  harness,  harness  trinnnings,  etc  . . 
One  horse,  horse-shoeing,  and reinining  dead 

hi  >rses 

Horse  blankets  and  covers,   and  horse  feed 

and  straw    

Chains,  signs  for  carts  and  repair.s  to  carts. . 

Proportii'ii  of  niachinerj'   .    

Veterinary   services,    sundry   hardware   and 

removing  night-soil 

Coal,  wii(«l  and  electric  light  at  Crematory. . 

Rakes,  greji.se,  oil,  tar|iaulin  and  paint 

Lalx>r 


57  8(' 

10  l.n 
3.55  72 


Horse  keep,  .sundry  Departments 

Amount  paid  Treasurer  for  jmund  fees. 

"  " .  4  dump  carts. . 

"'  "  2  horses 

"  "  removing  garbage 


WOOUEX    CROSSIXCS. 

Plank,  46,068  ft 

Tanmrac,  16,896  ft 

Scjintling,  3,219  ft 

Nails  and  spikes,  4,400  lbs 

Rent  of  Marion  Street  yard   .  . . 
Labor  


ASHIIRinciE  S    BAY    DBEIXllXfi. 

Lumber,  shovels,  axes,  rubber  boots,  etc. 
Boat  hire,  sounding  rod,  and  adverti-sing . 

Deimtitiou  to  Ottawa 

Expert  evidence  and  copping  evidence. .  . 

Taxed  co.sts  re  Coleman      

Inspection 

L;ilMir 


416  88 
104  13 
290  56 

168  00 

3.496  77 
52  50 
.57  00 


97 
87 
42 


54,152  04 


499  00 
69  75 
44  00 
22  50 
II  25 


f Vi rried  fmwarri 


598 

39 

244 

99 

41 

47 

132 

91 

37 

50 

537 

95 

46  56 

25  80 

1.".9  25 

r.'7  111 

48  64 

W   00 

166  15 


290,8(15  46 


423  67 


58,970  73 


624  50 


58,324  23 


1,.593  21 


703  50 
351,850  07 


I 
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Bronfiht  funva)\l 


ASHBIilDCF.  s    RAY   IMPROVEMENTS. 


Lumber,  nails  and  iron      

Removing  sand  and  teaming 

Digging  cut  at  foot  of  Leslie  Street 

Tug  and  boat  hire 

Boat,  rent  of  boat-house,  and  paint 
Hack  hire  and  sundry  hardware.  .  . . 
Damages  and  fees  in  Coleman  suit  . 

Contract  work    

Labor     ....      

Lispection  


S      c 


DREDGING    SLIPS. 


iContract  work . 
Inspection  . . . 
Lab  r 


DON    RIVER    IMPROVEMENT. 


Land  and  damages. 

Law  expenses 

Evidence 

Labor  


ENGINE   AKD    BOILER    FOR   .SAWINO    BLOCKS. 


•Chain,  tiles  and  leather.  . 
Oil,  and  sharpening  saws. 
Labor 


ESPLANADE    AGREEMENT. 


liricks,  stone,  sand,  gravel  and  blocks.  .  .  . 

Pipe,  lumber  and  nails .  . 

■Cement,  295  blils 

Hauling  cement,  boat  hire  and  sundi-y  hard- 
ware    

Tape  lines,  chain,  saw  cutting,  etc 

Travelling  expenses,  Ottawa  and  Montreal 

Lithographing  plans. .    

Advertising 

Water  Works  charctes 

Inspection 

Labor 

Valuation  fees , 

Land  and  damages .^-. . . .. . 

C(U3tract  work .    


749 

68 

79 

14 

513 

64 

107 

00 

42 

51) 

46  98 

2.384  05 

21,937 

94 

1,991 

02 

796 

25 

2,761 

87 

192 

00 

144 

37 

13,020  97 

4,  .594  82 

256  83 

211  50 


21  72 

82  63 

469  99 


404  27 

42  09 

744  .50 

242  35 

74  15 

51  25 

47  511 

173  50 

4,738  31 

1,179  00 

421  66 

1,550  00 

206,201  75 

.56,770  58 


•S      c. 
351,850  (17 


28,648  20 


3.098  24 


1«,084  12 


574  34 


■Carried  fori 


270,640  91 


072. 895  8.-S 
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AI'rE.VDIX    '■  A. 


1 
8      c' 

1 
8      c. 

8      c. 

Bniiii/ht  fuiHvril                          .... 

672,895  88 

FKEDERK-K    STREET    \V11.\KV    UEl'.VIKS    AND 

EXTENSION. 

Lilbor 

551  68 

UAliRl.SON    CKZEK    SEWEK,    tlSfUNCTON    TO 

BLOOK. 

L;uul  aiul  il;iiiiiit;cs 

4,078  68 
1,822  37 
2,470  84 

8,371  89 

LEVEL   CROSSIXOS. 

City's  pi-ojxirtion  paid  C.P.R 

(J.T.R 

1,313  74 
1,615  64 

'>  929  38 

KEUEP   SE\VER.S. 

Qiteen  Street,  Don  to  JJeGrassi. 

Pipes,  iMinds,  elbows  and  traps 

61  83 

2  00 

363  60 

11,605  32 

Labor  

Iii.siiecti'jii 

Contract  work 

12,031  65 

Queen  Street,  Markhtim  to  Gariimn  Creek. 

182  00 
2.295  00 

Cuntnict  wiirk 

2,477  00 

KOSEDALE   CREBK    .SEWEK. 

Boat   hire,    $3.55,    pipe,    84c.;    inspection, 

810..50 

Contract  work  and  costs,  a.s  per  award 

14  89 
12,445  91 

12,460  80 

.SEWER    EXTENSION    TO    WINDMILL    LINE. 

Steel  and  iron  pipe 

1,005  20 

148  32 

31  26 

145  on 

14  75 

279  88 

2,952  48 

Lumber,  8.616  feet 

Lithi^gnipliini^  plans  and  conveyancing 

Unloa.liriy  pi|pes  and  rabber  ijloves   

Inspection  and  labtir 

4,576  89 

Corrieil  fonoard 

710.295  17 
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Bronijht  foruiiril 


KECONSTUrCTlON    OP   SEVERS    VXDKR    RAIL- 
ROAD   TRACK. 

Simcoe  Street. 

Lumt>er,  39,988  feet 

Niiils,  (lipe,  tcravel  ;ind  sand 

Bricks,  94,000 

Cement,  320  l)lils.,  ami  hauling  same 

Smoke  stack,  i)ails,  tajit;  line,  hose  and  coup 

lini,'s  

Crossing   stone,    manhole    tops   and    sundi-y 

liardware 

Grand  Trunk  Railway,  account  for  putting  in 

stringers 

Labor  


Bntlvirst  Street. 


Lumber,  7,019  feet,  and  nails 

Bricks,  liO.OOO  ;  sand  and  gravel,  98  yards. 
Cement,  147  bbls.,  and  hauling  same.  .  .  . 
Labor    


STRENGTHENING     QUEEN     STREET     BRIDGE     AT 
THE  DON. 


Lumber  and  nails 

<'edar  posts  and  blocks.    ... 
Notice  boards  and  hardware. 

Inspecticm  and  labor 

Contract  work 


SIDING    AT   THE   DON. 

Amount  paid  (irand  Trunk  Railway . 
Carried  forwa  rd 


fill  48 
181  89 
685  30 
832  08 

41  35 

33  71 

61  25 
2,579  88 


113  14 

238  (iO 
371  90 
1,144  2' 


656  71 
90  72 
27  08 

774  75 
2,250  74 


8   c. 
716,295  17 


5,026  94 


1,867  91 


3,800  00 


2,003  00 

728,993  02 


14 


APPENDIX    "  A. 


Bruujht  fonrard 

SUMMARIES. 

RAILWAY    TAVEMEXTS. 


Contract  work 

Insiicctioii 

Lalx.r 

Ciistiiigs  : 

Rounil  iimnholes,  74 

Munhole  tups,  42 

steps.  283   

Track  gullies  and  grates,  135 

Culvert  tops  and  traps,  5il 

Pipe,  t),  il  and  12  in.,  4,803  ft 

Bends,  junctions,  elbows  and  slants,  214 

Lumber,  4,288  ft 

Bricks,  .")5,olK»      

Cement.  tdSi  barrels    

Sand  and  gravel,   l,tiG2  yards 

Granite  setts,  lor,<)82 

Scoria  blocks,  147,104 

Stone  setts,  4,.'J75 

Crossing  and  kerb  stone,  2,r)87'  10" 

Circular  kerb  stone,  17'  <J 

ftlacadani,  11  loads 

Crushed  stone,  4  yards 

Cedar  blocks  and  ]iosts,  287^  cords     .  .  .  . 

Paving  pitch,  183  barrels 

Hauling  and  teaming      

Use  of  pitch  kettle 

Repairing  pavements    

Sundry  hardware  and  .sharpening  tools  . 

Water  Works  charges 

Expert  evidence  .      

Engineering   


PAVEMESTS. 


Contnict  work    

Inspection 

Wages 

Engineering    

Water  Works  charges 

Pipe,  <j  and  0-inch,  .531)  feet    

Bends  and  junctions.  1!) 

Cement,    1.38  barrels 

Sand  and  gravel,  2fcl  yards 

Bricks,  25,295      

Castings  : 

Culvert  traps  and  U)\ts,  4!( 

Manhole  tops  and  steps,  74 

Round  manholes  and  track  grates,  5 . 


3:!,") 

5, 

11, 


,043 
(iSl 
ti21 


70<i 

15 

3S)l) 

19 

4(J 

50 

1.421 

59 

511 

23 

(>4() 

19 

117 

.■i3 

71 

90 

38(i 

85 

2,041 

oo 

1,559  49 

11,()14  07 

8,18(1 

45 

329  00 

798  90 

21 

88 

12 

20 

7 

40 

1,974  41 

414  05 

81 

45 

Corned  forward 101, .504  14 


40 

892 

74 

152 

8 

7,140 


91 
1, 
3, 
3, 


945  39 
(554  25 
2()6  03 
077  19 
2U  75 
70  13 
10  14 
347  10 
254  39 
213  83 

320  55 

105  15 

22  24 


728,993  02 


392,030  17 


1,121,023  19 
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Broiiiihtfoniiird 101,504  14 


Cedar  kerbing,  13,441  feef- 

Luinlier,  8,21()  ftet   

Odssing  stuno,  82ti  feet 

Cedar  blocks  and  posts,  217^  cords 

Scoria  blocks,  (520 

Xails  and  spikes,  1,465  lbs 

Macadam,  4  loads 

Earth,  10!)  l..ads    

Soddin;;,  1,780  yards 

Repairing  pavements    

Cr. 


Land  damages,  charged  in  error  .    1,361  73 

Fourteen  roynd  manholes,  charged   to  rail 

way  pavement  account 133  98 


161  30 

114  43 

322  14 

1,330  89 

40  30 

43  12 

7  05 

21  80 

71  20 

195  84 


LOCAL   IMPROVEMEXT   SEWERS. 

Contract  work      

Inspection 

^^'ages 

Engineering    

Pipe,  0  and  12-inch,  802  feet 

Bends,  junctions  and  stoppers,  143     . 

Manhole  steps,  15 

Bricks,  1,200 

Cement,  9  barrels. 

Sand,  5  yards 

Wood,  5i  cords 


LOC.\l   IMPKOVEMEST   SIDEWALKS,    WOODES. 


Lumber,  1,632,295  feet    

Nails,  37,948  lbs 

Cedar  blocks  and  posts,  3i  cords   .... 

Water  Works  charges 

Engineering  and  expenses  percentage 
Wages,  labor  on  walks 


PATENT   SU>EW.4LRS. 


Contract  work    

Labor  

Sodding,  2,077  yards    

Water  Works  charges     

Wages,  inspection 

Engineering  and  expenses  percentage 


Carried  fort 


8,300  13 

265  81 

482  53 

543  00 

175  39 

59  14 

2  48 

8  94 

23  40 

5  00 

33  50 


20,816  56 
1,051  18 
26  15 
2,085  28 
1,579  07 
7,132  89 


9,412  72 
264  96 
86  33 
186  82 
197  5(1 
287  71 


1,121,023  19 


103.812  21 


1,495  71 


102,316  50 


9,899  32 


32,691  13 


10,436  04 


1,276,360  18 


ll! 
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BroHqht  forir<iiii 


BRItH'.ES,    «KAI>1NGS,    EXTENSIONS,    ETC. 


Contract  work    

Lfiluir 

L»nd,  damajres  and  witness  fees 

Granite  setts,  4,2!>t> 

£arth,  152  cubic  yanls 

Gravel,  302  yards 

Lumber,  15,574  feet 

Culvert  t^ip,  1 

Repairing  fence 

Moving  telegraph  poles 

Use  of  temporary  bridge    

Watchman  expenses 

Raising  house  at  Dundas  Street  Bridge 

Rent  of  field 

Sundry  hardware  , 


Personal   and   Departmental    accounts   out- 
standing December  31st,  1893 


1(1,405  tiO 

215  2() 

18,()(I8  02 

343  (is 

38  00 

295  9(i 

272  28 

5  (K) 

(i  (15 

217  (iO 

,">(!  00 

47  tio 

400  00 

40  00 

38  09 

1.276, 3C.(;  18 


31,043  74 
18,734  52 


l,32fi,144  44 
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RAILWAY   PAVEMENTS. 


Street, 

From. 

To. 

Dr. 

Bloc.r 

Bathurst 

Yongf  

Kins 

Dufierin 

Queen          

S        c. 
12,555  92 

4,022  87 
23  010  91 

Bloor 

Djinforth 

McChuI 

Broadview  Ave 

6,950  95 
15,246  01 

College 

Yonge 

McCaul 

Bnthurst    ".  . . .  . 

Dufferin 

21,952  02 
26  550  95 

11     ■ 

Batliurst   

Dufi'erin 

Yonge    

Front 

Qii^en 

Arthur  ... 

" 

Lansdowne 

8,336  71 
19,714  55 

Carlton 

Bloor 

The  bend 

22,908  18 
9,350  02 

Dundas 

•Tiiinieson  . 

19  340  24 

>. 

Sorauren 

Frederick 

Bloor 

10,449  48 

2;«  05 

12,15]   31 

Front     

Sherbourne  

Church 

Simcoe 

11 

(?liurch 

17,484  70 

Front 

River 

Parliament   

2,060  15 

Pape  ........ y.\... 

River 

Roneesvalles 

(I 

College 

River 

Sherbourne  

1,576  67 

Cerrard 

19,742  84 
7,800  88 

Hi^h  Park  .Ave 

High  Park 

7,479  45 

Howard  Park  Ave... 

Dundas 

3,353  37 
2,082  07 

Sherbourne  

Simcoe 

Bathurst 

2,079  80 
7,033  32 
1,147  87 
899  65 
2,560  15 
13,706  40 

Parliament 

Bathurst 

Dufferin 

Oueen      

Strachan   

Rcmcesvalles 

Gerrard 

Carlton 

(( 

Gerrard 

Carlton 

East  City  limits 

G.T.R 

Davies  Ave 

River 

5,070  05 

i( 

2,471  57 
11,912  47 

Queen 

G.T.R 

Davies  .Ave ... 

1,248  80 

(i 

824  26 

,4 

Yon^e 

32,760  41 

i( 

Bathurst 

2,351  57 

ii 

Sherbourne 

Spadina  Ave 

Bathurst 

Front  

Queen 

Parliament 

Frfint 

Roneesvalles 

King 

Bloor 

.Sumach 

Queen 

6,517  43 

319  09 

3,544  50 

5,561  30 

York 

11,231  29 

Yonge    

3,342  91 

Kin** 

Bloor 

C.P.R 

1,539  98 

(( 

Bloor 

1,549  05 

392,030  17 

IS 
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LOCAL  IMPROVEMENT  PAVEMENTS. 


Stivet. 


From. 


Asphalt  : 


Ciwr 

Eiirl 

Lane  in  rear  of  Canada 

Linden  

ALnin's  Ltne 

Kicliinond 

Winchester 

Cedar  iV:  Cobule  : 

Bleaker 

Churchill 

Dundiis 

Edmund 

Euclid  Place 

High  Paik  Ave 

Huron 

Mansfield  Ave 


Northumberland  . 

Olive  Ave 

Perth    Ave 

Koyce  Ave 

Soraureu  Ave.  . .  . 

South  Drive 

Sliaw 

Victoria  Cres . . . . 
Walmer    tload... 


Yonge  

Sheitiourne 

Permanent  Buildings. 

Sherhourne 

Wellington 

Victoria 

Parliament 


To. 


Nortli 

West  end 


Huntley 

1^8  feet  north. 

Bmv 

mach 


Wellesley 

Terminus 

Sorauren    

Royce     

Euclid  Ave 

Roncesvalles 

Phtebe 

Manning   

Belhvoods 

Ossington 

Bathurst 

Bloor 

Symington 

Old  boundary  Parkd'le 

Crescent 

College 

Dunn 

Bernard  


Howard 

!;{()  feet  oast    . 

Bloor 

C.l'.K    

East  terminus. 
High  Park.... 

Orange 

Christie 

Grace 

Preston 

Palmerston  .  .  . 

Royce 

C.P.R 

Dundas 

Centre 

Bloor 

.Jamieson 

Dui)ont 


Dr. 


4,727  13 

4,(i'J2  CO 

sra  95 

4,!ll!l  11 

1,205  (H) 

9,781,  i»5 

11,418  52 


2,(til()  47 
.•Jli'.t  78 

7,;«>8  10 
595  ti9 
2v<(  22 

4,7.'Ui  88 

1,712  81 
745  21 
542  79 
575  41 

1,479  92 

7,08;i  81 
3,780  m 
8' 2  25 
6,,530  78 
(5,173  (i8 
2,851  11 
1,366  79 


Completed  Prior  to  1893. 


Bruce 

Barton 

Du|)ont 

Delaware   Ave. 


Evans  Ave 
Grace .  ... 
Halton  .  .  . 
Herrick  .  . 
King 


Lane  between 


First  east  of  Spadina. 


Shaw 

Palmerston . 
Manning . .  . 

Bloor 

College  . . . 
Clinton  . . . 
Arthur  . . . . 

.Shaw 

Bathurst .  .  . 
Sherbourne 


Pearl  . . 
Mutual 
Grange 


Givens 

Euclid . , 

Bathurst 

Van  Home  . . . 

Bloor 

West  terminus 

College 

Dundas 

Lijjpincott  . . . . 
Simcoe 


Adelaide.  .  . 

•larvis 

St.  Patrick . 


44 

30 

62 

40 

131 

65 

25 

00 

1,099 

70 

102 

47 

238 

25 

-77 

29 

()4  00 

13,021 

11 

13  50 

21 

50 

28 

80 
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Pa  VKMESTS—  Cifiitinited. 


Street. 


From. 


To. 


Dr. 


Bet.  Ynnge  it  Victoriii 

Off  .Tordan 

Ret.  Yi'vk  &  Sinicoe. . 

Rear  of  .John 

South  of  Queen 

liet.     St.     Patrick    & 

D'Aicy 

Logan  Ave 

ljonil)ar(l.    ...... 

Lowtlier  Ave 

Lucas 

Montague  Place .  .  . 
Ossington  Ave. .  .  . 
O'Ham  Ave. .... 
Rossin  House  Lane 
Roxborougli  Xv .  .  . 
Wyatt  Ave 


Adelaide ;106  feet  south 

Jordan |West  terminus 

Pearl North  terniuius 

Adelaide 'Lane  r'r  .\rlington  Hotel 

Tecuniseth Niagara 


•  Beverley Huron 

Queen (len-ard 

A'ictoria  ...        Jarvis 

tBrunswick iHowland 

Saurin Roncesvalles  . 

Honiewood West  terminus 

iBloor C.P.R 

Terminus Railway  track. 

York East  terminus. 

Yonge 1,328  feet  west 

Smimch iRiver 


Less  land  daniasces 


charoed  in  error. 


§   c. 

14  40 

75  10 

74  80 

4(i5  27 

52«  22 

31  52 

304  50 

311  00 

27  86 

324  80 

106  6C 

790  90 

57  91 

37  86 

598  90 

65  00 

103,678  23 

1,361  73 

102,316  50 

•20 


API'ESDIX 


LOCAL   IMPUOVEMENT  SEWERS. 


Street. 


Frnm. 


AvmnUlo  Road 'Terminus  , 

Aveiiui-  Ri«id   jTaiinery   Hollow . 

Itiirton   Ave jBiithurst 

Manning 

Centre  Ri>ad     'Roxborough 

Carlyle iPertli 

Clinton 

^"ollcge 

Diipont 


Barton  ...  . 
Ronoesvalles 
Maiming;.  .  .  . 
St.  (ieorge  .  . 
Wallace .    ... 

Royce    

Broadview  . . 

Elm 

Yorkville  .    . 


Emerson  .Ave.  . . . 

Edwin   

(Jerntrd 

Glen   Road 

Hazulton  Ave  .  . . 

Lane  otf  Dnfferin  ....  I.Alnia  .    .  .  . 

Ijitne  rear  of  Portland  Adelaide  .  . 

Liberty JAilantic 

Lynd 

Monk     

Marklvim 

OHara   Ave 

Pine  Hill  Road.. 
Rosedale    Rojid.  . 

Roxliorough 

Roscbery    \ve.    . 

Sully 

St.   Helen's  Ave. 
St.  Claren's  Ave. 

Tyndall  Ave 

Wallace  Ave.    . . . 


To. 


100  ft.  east  Rosedale. 
North  City  limits  . . . . 

Euclid    

Christie 

North  Drive 

We>t   I  lul    

Varuiouth 

Sorauren 

Cliristie 

Huron 

Bloor 

C.P.R 

The  Don 

Maple 

Davenport  ......... 

Waterloo 

Farley 

Pacific 


Dundas College 

Bathurst    Markhani 


Olive 

Terminus 

Roseilale 

Park  Road 

Terminus  of  sewer. 

Bathurst 

College 


Wallace... 
Huxley  . . . 
McKenzie. 


Ck. 


Vermont 

Railroad  track.  . 
West  ttrminus.  . 
Pine  Hill  Road. 
Avenue  Road.  .  . 
i2.0  feet  east .  .  .  . 
Oarrison  Creek . 
Bloor 


fi.T.R...... .. 

Groaan's  Line. 


Lane  north  of  Elm . . .  jTeraulay East  terminus 


Dr. 


8 

c. 

120 

12 

i;io 

00 

.So 

20 

241 

00 

20 

25 

25 

(■>5 

2,231 

37 

lo;!. 

50 

57 

15 

45 

30 

251 

CO 

(W 

95 

94 

55 

i;i7 

50 

5:i7 

28 

18 

00 

700 

'Mi 

51 

90 

m 

95 

21 

1)5 

70 

33 

22 

90 

40 

32 

44 

90 

73 

()4 

4'.)0  00 

50 

(U 

882 

59 

677 

4(J 

27 

40 

2,580 

38 

9,97!)  75 

1    80  43 

9,899  32 
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LOCAL  IMPROVEMENT  SIDEWALKS. 


Street. 


WooDES  : 

Adfliiide  .  .  . 
Albert  .  .  .  . 
Aildisim  Av. 

Ann 

Anderson  .  . 


Avenue  Rd 

Avenue  Lane  .  .  . 

Arthur    

Alice 

Balmuto 

Batliurst 

Baldwin   ....    . . 

Bedford  Rd     .  .  . 
Bellevue  Av  .  .  . 
Bernard     "    .  .  .  . 

Belhvoods" 
Beaconsfield  Av. 
Bisho])    ...    .    .  . 


Bloor 


Brunswick  Av 

Brant   

Carr 

Carlton     

College 


Classic  At  .  , 


i)f  Victoria. 


Yonge 

James 

West  terminus 

Mutual 

Simcoe  ....... 


North 50  ft.  V 

South  ....  Yonge 

"       ....  Perth   

North  . .    .  'Church 

"      71  ft.  e.  of  McCaul 

South jMcCaul    [William   .  . 

West Ill  ft.  n.  Davenport  Chicora    .  . 

South     . . .  iChestnut University 

North  ....  IPalmerston   .....    Euclid  .  .  .  . 
Yonge ;Teraulay 


West 

"     [Queen 

South  ....  iHuron 

West Bernard  ... 

"     ..."..  Bellevue  PI 
South  ....  Bedford  Rd 


East .  . 
West  . 
North 
South 

INorth 


Both lUlster 


.  ICzar 115  ft.  north 

Arthur* 

Spadina  .... 
380  ft.  south 

Nassau 

150ft.  west.. 

Treford    

Dundas  .... 
296  ft.  west  . 
West  end  . . . 
263  ft.  west  . 
McKenzie   . 

Bloor   

Adelaide .... 


Queen 

Saurin 

Daveupcirt  Rd. 


Balmuto 
Brock  .  . 


Church 

East   

Charles 

North 

Chestnut      

West 

Clarence  Sq 

South   . . . . 

Close  Av 

Ea.st   

Cherry    

West 

Churchill  Av      .    . 

Roth  .    .  .  . 

East 1  Farley 

South  ....  lEsther West  end 

"       ....  Seaton Ontario 

North 130  ft.  east  of  Rush 

olm  Rd 

"       ....  jUniversity  Cres 

Both lYonge . 

North  ....  ]S[)adina 


Carlton 
Yonge  . 
Elm^. . . . 


Caur    [North 


Spadina  

King 

Mill 

1!I4  ft.  e.  Lakeview . 

North     


D'Arcy   

Dovercoiut  Rd. 
Dowliug  Av  .  . 
Dundas 


iSouth 
West  . 


South 
W'est  . 
'North 


Beverley   

Queen 

King 

St.  Clarens 

68  ft.  n.  of  Humbert 
.  'Bloor   


Dovercourt 

Queen's  Park 

Univeisity 

Huron 

Wood 

Church 

136  ft.  south 

Christopher 

East  end  of  Square 

Queen 

Front 

161  ft.  east  and  174 
ft.  on  south  side 

Balmuto 

The  Park ". . 

McCaul  

Arsvle .  .  .  •. 

G.  t.  R 

Lansdowne 

Argyle 

Sorauren 


S  c. 

113  22 
122  00 

67  79 
99  79 
85  34 
48  47 

106  37 
90  83 
95  04 

201  72 

33  66 
530  30 
135  80 
110  97 
285  96 

44  70 

876  44 

337  18 

56  11 

80  85 

72  67 

410  32 

1,470  02 

125  43 

404  04 

68  02 

55  38 

328  91 

1,232  27 

6  32 

34  90 
261  10 

37  09 

174  88 

142  39 

432  97 

108  92 

95  88 

90  71 
1.35  78 
248  76 

12  97 
198  49 

97  97 

107  04 
793  49 
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Local  Improvement  SinEuxLKs  -Cuniitiuid. 


Street. 


Duke 


Side. 


Druiiiiuoml  PI 
Emi'rsDii  Av,  . 
Eastern  Av.  . . 


Estlier  . . 
Edwai-d  . . . 
Esplanade 


Elm  Av  . . . 
Euclid  Av 


First  Av 
Front    .  . 


Francis 
Gerr.ird  , 


Gordiiu  .  .  . 
Golden    .  .  . 

Gould 

Gloucester. 
flarl)c)ri(  . 

Hill 

Howard  .  .  . 
Huron  ... 


..lolin 
King 


Lippincott . ... 
London  ... 

Louisa 

Logan  kv  .  .  . 

MaHsey   

Marll)o  rough 
Manning  Av 
Markham   . . . 


East . . , 

North  , 

'Ea.st   . 
North 


East. . 
\\iest  . 
North 


Both  . 
South 
North 

West 
North 

South 


West  . 
East   . 

North 


.South 


East  . 
North 

East   . 

North 
West  . 
East   . 


From 


Oiorgo 454  f'.  cist 

i.Shurbourne :l  )iitnrii)      

1st  liincn.  Adelaide. 'North  terminus. 

Bloor Wallace   

Sumach    ..St.  Lawronco.  .  . 

Trinity Sackvillu   

Quoen St.   I'atriek    .  .  .  . 

Yolige 'I'liiviTsity     .  . 

Frederick    ISlu^rliourne  .  .  .  . 

Sherbourne Hcrkeley 

Hum  ley fciiDimis 

Arthur I4'2(i  ft.  north  .  .  . 

[(UK  ft.      "      ... 

DeOrassi ''■2:i7  ft.  east     . . . 

Logan 'li44  ft.  west  .  .  .  . 

Princess 'KiM-ki'ley 

Sherbourne Fridfiitk    ..    .. 

King .Vdclaide . 

Bolton Broadview 

Howland,        

Uufforin 

Dundas    

Yonge 

KiO  ft.  e.  of  Yonge 

Bathurst 

South  Drive 

■■ilierbourne 

PluHbe 

Spadina 

King 

19  ft.  west  of  Brant. 
82  ft.  east  of  <  Jutaiiio 

Berkeley   

Simcoe 

Spadina   

Peter    

Sherbourne  

.Simcoe 

Berkeley . 

Parliament 

Trinity  PI 

Jameson 

Nassau 

Markham 

Elizabeth 

fierrard    

Wellington , . 

Yonge; 1428  ft.  west 

College Harlmrd  . .  . 

Bloor   [London    . . . 


Sheridan    

North  end 

Victoria 

Church 

Brunswick     

Glen  Ua 

Bleeker 

'iiange 

D'Arcy 

Wellington 

Tecumseth 

150  ft.  west  . 

257       '•         

John 

Peter   

Widiner 

Berkeley 

I(X)  ft.  east  of  Dorset 
Parliament   .... 

Erin 

.Sack  villa 

Dowling 

Oxford 

fCiiclid 

24t)  ft.  east 

Bain 

Kin^' 


Dr. 


8    c. 

132  51 
173  14 

21  CI 
30!)  25 
151  <J2 

133  68 
400  48 
409  33 

85  51 
276  11 

49  02 
235  06 
205  24 
3  53 
248  61 
185  41 

8(t  49 
184  91 
279  31 
372  81 
177  14 
149  75 

93  9.-> 
286  (17 
312  49 
129  (14 

62  07 
232  64 

85  s■^ 

131  53 
26  53 

128  17 
133  70 
282  82 
192  71 
14  64 
507  33 
169  36 
156  93 
153  00 
175  91 
169  53 

132  60 
155  92 

68  19 
197  55 
J22  14 
164  95 
78»  46 
140  19 


API'KNUIX 


2:? 


Local  Improvkment  Sidkwalk.s— ('(/)i<iiii(t</. 


Street. 

Side. 

From 

To 

Dr. 

May 

Manning  Av 

West  ..... 

East 

West 

East 

West 

South  .... 

East 

West 

North  .... 

South 

West  .... 

North 

East 

West  '.'.'.'. '. 

North  .  . . 

East   

South 

It 

North 

East   

S-West  !!! 
South  .... 

East 

North 

West..... 

It 

East   ..... 
West 

North  '.'.'.'. 

West 

Hill                  

May  PI 

College 

8    c. 
92  64 

.\rtinir 

640  39 

McCaul 

St.  Patrick 

Queen 

Wallace    

D'Arcy 

100  21 

Ik 

219  80 

i^Iclven/ie    

112  ft.  south 

Maitland .......... 

Niagara   

25  47 

AIcMillrin 

Mitcltell 

Alexander 

Tecuuiseth • 

Wellingt(m 

Queen 

Murray    

Duke      

Reynolds 

Queen 

Oak 

Sydenham 

65  61 
276  04 

Niagara ... 

it 

K'i'g 

Defoe 

132  96 
248  K9 

Ord 

Ontario    

282  ft.  west 

276      "         

Duclie.ss 

Woodland   

Eastern 

180  ft.  s.  Wilton  Av. 
21       " 

54  69 

53  87 

114  09 

Park  Rd 

Pape  

Parliament  . 

349  78 
253  07 
212  59 
313  92 
561  2(» 

Pearl 

Pertli 

Queen 

York 

Irving 

Parliament 

Dunn   

Bathurst 

Strachan  Av 

S.ist  end 

325  ft.  south 

120  25 

71  92 

5  25 

Dowling 

Tecuuiseth 

47  ft.  east  of  Dundas 

450  ft.  south 

North  Drive 

Park  Rd 

Eiist  end 

St.  Ann 

398  97 

371  10 

.      38  45 

127  83 

Rosedale  Rd    .... 

Roseberry 

Rusholnie  Rd 

Avondale 

it 

Bathurst 

Dundas                .    . 

167  53 

188  43 

78  51 

292  67 

Sackville  PI 

Sackville 

Richmond 

226  ft.  n.  of  Queen . 
King 

Bloor 

156  ft.  east 

Adelaide 

29  43 
123  26 

<( 

347  17 

(( 

Adelaide    

114  07 

(( 

43  ft.  north  of  Pearl 
South  terminus.  .  .  . 
Blot)r 

81  83 

Symington 

Shaw 

186  32 

240  ft.  n.  of  College 
Bond 

735  47 

Shuter 

Church 

101  82 

i4 

Mutual 

290  ft.  s<mth 

210  ft.  east 

Victoria  Ores   .... 

70  34 

Spadina 

•Stephanie  PI 

\delaide    

83  09 

North  

Both 

West 

East 

North 

South  .... 
West  .... 

East - 

West 

North  .... 

John 

75  59 
364  83 

Sherbourne   

(i 

King 

Sjiadina   

244  79 

215  36 

St.  Patrick 

138  32 

McCaul    

653  ft.  west 

Cziir 

183  87 

St.  Vincent 

Inkennau    

Walton 

174  18 

St.  Nicholas    

Terauley 

78  36 

131  ft.  n.  of  Gerrard 

Edward 

Hayter 

Bay 

66  57 

.\giies    

76  30 
83  85 

Temperance 

Yonge    

156  95 

•2i 


AIM'EXDI.X    'VS. 


LOC.VL   iMfROVEMENT   SlliKW.y.KS — Coilfilllleil. 


Street. 

Side. 

From 

To 

Pr. 

Turner    

Trinity  Stj 

l,*ni»>ii 

Both 

South  

North  .... 

Niagara 

Yonge  St.  Lane .... 
Lansdowne ...    ^  .  . 
•40  ft.  s.  of  i.ould. . 

Riclnnond   

Dunn 

Walnut 

107  ft.  west 

Maodonnell 

Queen 

8     c. 

105  ()5 
31  4!l 
75  !15 

Victoria , 

Victoria  Cies 

Will  or 

West 

East   

Both 

North  ... 

West 

East 

South 

It 

North  '. '. '. 
ii 

South  .... 

North  . . . 

Both 

North  . .  . . 
ii 

338  33 

137  ft.  south 

.lamoson 

:«>•_'  ft.  west 

Iront     

7<i  -18 
470  06 

Jameson 

Mill 

107  56 

ti3  -JiK 

Walii.erRd   

Walter    

Wellesley 

Wellington 

Wilti.nAv 

Winchester    

Wilcoeks 

Bernard 

McMurrich . 

450  ft.  north 

D.iveni)ort  Rd  .... 

.illO  ft.  easl 

540       •'        

Sumach    

Bond    

Parliament 

Spadina    

13'.>  03 
77  30 
Hti  53 

Stiiti'ord    

Parliament 

Yonge    

Rose  Av    

Robert 

142  3.3 
358  (»'.) 
KU  •_'« 
93  '.Mi 
114  !I2 

Broadview 

Bathur.st 

Church 

Brock                

2i)l  ft.  east      

Esther 

McMillan 

10  8S 

Woolsley    

Wood 

625  48 
ill  35 

Wyndhani 

(->   11 

32,691  13 

P\TKNT   Sll>KW.\J,K.S. 


GCREKA : 

North  .... 

East 

West 

Bathurst 

Palmerston 

Wellosley 

Bloor   

130  08 

2,624  73 

Wilton  Av 

5,600  !I6 

Excelsior  : 

College   

4( 

South  

North  .... 
East 

Markliam              .... 

Augusta 

485  21 

Borden 

Adelaide 

Palmerston 

Queen 

Bleeker   

412  63 

Cliurch            

246  08 

North 

Yonge  

ii 

650  84 

James 

99  91 

Stone  : 

Both 

Adelaide 

285  (id 

10,436  04 

APPENDIX   "  A. 


BRIDGES,  GIlADIN'r;>;.   FXTEXSIOXS,  OPENINGS,  ETC. 


Works 


Dundas  Street  Bridges 

Kosedale  V.illej'  Roiid  opening 

<i<jldring  and  Monk  Street  extensions 

■Crawford  Street  extensidn 

McMillan  Avenue      "         , 

Sunnyside  "      " 


Dr. 


21, 
1 


6, 


8  c. 
619  02 
375  74 
480  00 
o  00 
000  00 
903  38 


31,043  74 


APPENDIX   "B." 


WATER    WORKS    DEPARTMENT. 


CHIEF  CLERK'S  STATEMENT. 


CiTv  Engineer's  Office, 

Water  Works  Branch. 

December  31st,  1893. 
E.  H.  Keating,  Esq., 

City  Eitgiiwer: 

Dear  Sir, — I  attach  statement  showinij  o.xpenditure  on  account 
of  Water  Works  Department  for  the  year  ending  December  31st, 
1893,  also  Schedules  showins;  work  performed  at  the  Pumpino;  Stations 
and  other  branches  of  the  Department  during  the  year. 

Yovirs  obediently. 


CHAS.  A.  MATTHEWS, 

Chief  Clerk. 


APPENDIX    "B 


SCHEIH'LE   No.  1. 
Statement  or  Revexi'b  ash  Expesihti-be  f«>:i  the  Yeak  1H!I3. 


Receipts. 

Sundry  (lersons,  water  renbiLs,  na  per  stjitunioiit 
of  City  Treiisurer 

Corporation,  fi>r  \Viit*r  ami  pliint  siipjilied  as 
follows  : 

Fire  purpo.ses 

Fire  IwUs 

.Tail 

Exhiliitinn  Buildings 

Horticultunil  tianlens   

Police  stations    

Street   watering 

City  buildings  and  ])ublic  fountains 

Market.s 

City  Registry  Office 

Isolation  Hospital. .  .  


ElPENDrrCRE. 


Workiir.^  exi>enses,  1893  .  .    

Dr.  for  coal  in  stock  on  31st  December,  1892. 


Less, 


Cr.  by  coal  in  stock  on  31»t  December,  1893. 

ci>al  ai>d  screenings  sold 

receipts  from  sundry  peisons  for  re- 
pairs, etc 


o5,(i(Xi  00 

1,147  CO 

1,152  58 

750  00 

20  00 

50!t  tJO 

25,000  (10 

700  00 

309  00 

40  00 

50  0(1 


8,(iSl  53 
412  52 

7,080  Kl 


Net  working  expenses 

Interest  and  sinking  fund  on  Water  Works 
debenture  debt  

Snrplus  of  revenue  over  working  expenses 
and  annual  charge  for  debenture  debt  . . 


3 


.31)1 .395  82 


85,338  18 


166,090  40 
1.5,514  38 


182,210  78 


16,184  86 


166,025  92 
224,732  00 


446.T34  00 


390,757  92 


56,976  08 


Memo.— The  sum  of  8130,4.55  was  also  provided  on  capital  account  out  of  cur- 
rent revenue  to  meet  cost  of  renewal  of  mains  and  house  services,  the  re-coustructiou 
of  the  conduit  pipe  and  the  necessary  extensions  of  the  works. 


APPENDIX   "B. 


Cash  Expenkiiuke  on  Maintexancf.  ActouNT,  lts!)3. 


Account. 


Meter  and  machine  shop 

Maintenance  distribution 

Main  |inmpin>;  station    

Reservoirs,  Rose  Hill  and  High  Level 

High  level  iiumjiing  station 

Press  and  store  house ■.  . . . 

» )ffice      

Insurance,  damage  claims  and  miscellaneous 

Cartage      

General  stores      

St.  Alban's  station 

New  meters 

Total 


On  account 
of  1893. 


10, 

Ki, 

100 


S   c. 

852  43 
ao2  34 
934  24 
293  17 
6(;9  27 
536  41 
582  54 
665  20 
495  47 
177  93 
36  (HI 
7  50 


162,582  50 


On  account 

of  1892 
Liabilities. 


S        c. 

159  79 

475  81 

1,825  47 

109  47 

812  35 

84  17 

38  70 

211  06 

150  45 

158  00 

88  63 


Total. 


»  c. 

11,012  22 

16,808  15 

102,759  71 

7.4"2  64 

8,481  62 

(>.620  .58 

2,621  24 

2,876  26 

2,645  92 

5,335  9.-; 

124  63 

7  oil 


4,113  90  166,696  40 


Cash  Expended  on  Construction  Account,  1893. 


Account. 


On  account 
of  1893. 


Pipe-laying,  dead  ends 

"  revenue  mains 

By-law  No.  2310 

"  renewals   

"  special  mains 

"  short  lengths,  special  valves,  etc.  . 

Hovise  services 

"  renewals 

Conduit  repairs 

Examination  of  steel  conduit 

"  wooden  conduit 

•Steel  lining  Hanlan's  crib      

New  pumping  engine,  No.  4 

No.  5  

Extension  of  36-in.  pumping  main  to  Front  St. 

Repairing  and  re-laying  steel  intake  pipe 

Investigation  re  new  water  supply 

Special  branches  and  connections 


Total . 


On  account 

of  1892 
Liabilities, 


8        c. 

3,519  53 

1,379  62 

5,681  61 

17,970  70 

445  04 

1,056  80 

10,378  32 

474  65 

15,901  71| 

3,566  48 

920  47 

3,629  45 

■53,792  42 

2,436  42 

5,828  31 

7,326  33 

2,504  38 

3,017  55 


138,82    79 


S       c. 
1,168  94 


964  33 


53  64 


90  16 


37  50 


2,314  57 


Total. 


4,688  47 
1,379  62 
5,681  61 

17,970  70 

445  04 

1,056  80 

11,34:;  65 
474  65 

15,955  35 

3,566  48 

920  47 

3,629  45 

52,882  58 
2,436  42 
5,828  31 
7,363  83 
2,504  38 
3,017  55 


141,144  36 


SCHEDULE    No.  2. 
Statement  of  Wateh  Pumped  by  Engines  Nos.  1,  2,  and  3.  tor  the  Yeak  1893. 


5-6 


Month. 

Number  of 
Working 

Days 

Nun 

ber  o 
Work- 

■  Hours 

iig. 

Number  of  Strok 
Month. 

es  per 

Quantity  of  Water  Pumped  per  Month  in 
Imperial  Gallons — Gross. 

Total  Quantity 

Pumpeil  by  all 

thi-ee  Engines. 

Gross. 

S 

C  -: 

Total  Quantity 

Pumped 

in  Imperial 

Gallons — Net. 

Total  Coal 

used  for  No. 

1,  2,  and  3 

Engines.* 

Average 

Quantity  of 

C(«il  Con- 

No. 1 . 

No.  2. 

No.  3. 

No. 

1. 

No. 

2. 

No. 

3. 

No.  1. 

No.  2. 

No.  3. 

No.  1 . 

No.  2. 

No.  3. 

sumed  per 
Day. 

Jiinuary  ..... 

27 

28 

30 

h. 

m. 

Not 

h. 
Rec 

m. 
ord 

h. 
ed. 

m. 

427,289 

432,948 

552,939 

97,421,892 

198,723,132 

268,728,354 

564,873,378 

5 

536,629,710 

tons. 
1,210 

lbs. 
50 

ton's.        lbs. 
39          066 

February  

18 

4 

25 

" 

273,290 

63,260 

344,614 

62,310,120 

29,036,340 

167,482,404 

258,828,864 

5 

245,887,421 

688 

290 

24       1,153 

Maroll 

29 

7 

25 

" 

472,270 

83,512 

365,380 

107,687,560 

38,332,008 

177,574,680 

323,594,248 

5 

307,414,536 

884 

1,950 

28       1,095 

April 

May 

26 

26 

4S8 

<!0 

458 

05 

342,003 
416,136 

296  002 

77,976,684 

136,140,318 

214  117  002 

^ 

203,411,152 
247,193,240 

627 
740 

960 

20       1,832 
23       1,791 

24 

24 

13 

543 

30 

402 

10 

134 

20 

2o8,4«8 

96,065 

94,879,008 

118,636,812 

46,687,590 

260,203,410 

5 

1,530 

J 

30 

30 

471 

55 

591 

SO 

365,406 

401,105 

83,326,248 

184,107,195 

267  433  443 

5 

254,061,771 
267,285,198 
262,930,695 

702 

1,505 
"00 

23          850 

July 

August 

31 

31 

547 

10 

607 

on 

422,540 

403,0.S0 
388,726 

96,339,120 
63,247,428 

185,013,720 
178,425.234 

281,352,840 

276,769,152 

5 

760 

24       1,038 
23       1,608 

30 

31 

16 

359 

30 

563 

05 

104 

00 

277,401 

72,215 

35,096,490 

5 

737 

1,870 

September  .... 

27 

21 

30 

483 

55 

168 

35 

300 

50 

395,892 

111, Sol 

223,445 

90,263,376 

51,330,429 

108,594,270 

2.50,188,075 

4 

240,180,552 

660 

1,515 

22          050 

October     

7 

19 

25 

41 

45 

304 

35 

475 

10 

29,517 

200,853 

345,199 

6,729,876 

92,191,527 

167,706,714 

266,688,117 

4 

256,020,593 

669 

915 

21       1,190 

November  .... 

15 

9 

27 

171 

55 

98 

40 

538 

05 

121,621 

66,518 

363,289 

27,729,588 

30,531,762 

176,558,454 

234,819,804 

4 

226,427,012 

573 

230 

19          207 

December    .... 

9 

C 

30 

59 

05 

66 

15 

610 

20 

44,856 

47,126 

425,407 

10,217,168 

21,630,834 

206,747,802 

238,595,804 

4 

229,051,972 

601 

320 

19          784 

272 

236 

221 

3,137 

15 

3,259 

55 

2,162 

45 

3,588,281 

2,754,021) 

2,788,553 

818,128,068 

1,264,099,311 

1,355,236,758 

3,437,464,137 

3,275,493,852 

8,856 

1,335 

*  liCss  Coal  used  for  Syphoning  and  Puddling  around  the  New  Engine  House 196  tons. 

Net  Coal  used 8,6601^3^  tons. 

.A.verage  quantity  of  Water  Pumped  per  Day — Gross 9,417,709  gallons. 

Net 8,973,955 

"  per  [.uund  of  Coal 189.1 

"  Coal  Consumed  per  Day   24^^^  tons. 
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SCHEDrLE   X...  .5. 
■Recokd  of  (JjvroiNr,  at  Ro.sk  Hn.L  Reservoir  for  each  ^Ionth  of  1893. 


Month. 

Elevation 
(if  Lowest 

Water 
aboveZcro. 

Elevation 
of  Highest 

Water 
aboveZero. 

Average 

Elevation 

aboveZero. 

Average 
Depth  in 
Reservoir. 

.■Vverage 

Contents  in 

Imperial 

Gallons. 

January 

February 
!March  . 

April 

May    .. 

June 

July 

August     

September 

October 
November  . 
December 

ft.     in. 
196  .0 

210  8 

211  o 
196     0 
210  11 
215     2 

213  0 

214  11 

215  0 
214    (1 

212  8 
'     213  10 

ft.     in. 
217     5 

215  11 

216  11 

217  4 

217  7 

218  5 
217     9 
217     9 
217     3 
217    7 
216     9 
216    8 

ft.     in. 

207  1 

213  3 

214  6 

208  11 
216     0 
216    9 
216     2 
216     8 

215  10 

216  0 
215     6 
214     4 

ft.    ill. 

11  1 

17  3 

'  IS     6 

12  11 
20    0 
20     9 
20     2 
20    8 

19  1(1 

20  0 
19     6 

18  4 

11,680,124 
26,043,256 
29,178,356 
15,766,093 
33,473,600 
35,743.400 
33,978,000 
35.491,200 
32,969,204 
33,473,600 
31,960,412 
28,755,397 

Averages 

214    2i 

1                    1 

18    3 

29,042,720 
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.TaiiUHry  . .  , 
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May  . 

June    

July  .      .    . 
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Totals  . 
Averages. 


SCHEDULE   No.  9. 

CORIPAKATIVE    STATEMENT   OP    CoAL   CONSUMED    AND    WaTEK    PuMl'EFl. 


13-14 


1892. 


Water. 


Quantity 
Pumped. 


imp.  gals.  net. 
565,634,839 

5.36,175,961 

.580,631,212 

536,374,567 

634,289,868 

356,006,988 

568,828,241 

592,307,937 

572,137.995 

527,221,195 

514,377,667 

585,939,280 


6,659,925,650 


Coal. 


Quail  tity 
Consumed. 


tons.  lbs. 

1,400  700 

1,377  450 

1,57(1  1,100 

1,486  975 

1,411  1,810 

1,384  280 

1,408  l,8S5 

1,4!)0  460 

1,465  510 

1,525  85 

1,289  290 

1,440  1,330 


17,252   l,t-75 


1893. 


Engine. 


Water. 


Quantity 
Pumped. 


Nos.  1,  2,  and  3 
"      4 


1,  2,  and  3 
4 


1,  2,  and  3 
4 


1,  2,  and  3 

4 

1,  2,  and  3 

4 

1,  2,  and  3 
4 


1,2,  and  3 
4   


1,  2,  and  3 

4 


1- 

2, 

and  3 

1, 

2, 

and  3 

1. 

2, 

and  3 

1,  2.  and  3 

4   .. 


imp.  gfils.  net. 

536,629,710 
128,725,720 


245,887,421 
267,4:i7,053 


307,414,536 
275,.356,520 


20.3,411,152 
291,6.38,170 


247,193,2-!0 
323,561,073 


254,061,771 
287,965,964 


267,28.5,198 
308,488,879 


262,930,695 
318,146,339 

240,180.552 
302,375,492 


256,020,593 
285,439,045 


225,427,012 
281,200,274 


229,051,972 
300,192,907 


Total. 


gallons. 

665,355,430 
513,324,474 
582,771,056 
495,049,322 
570,754,313 
542,027,735 
575,774,077 
581,077,234 
642,656,044 
541,459,038 
506,627,286 
529,244,879 


6, 646,1 -21, 488 


Coal. 


Quantity 
Consumed. 


tons.      lbs. 

1,210        50 
195   1,346 


Total. 


688  290 

323  1,575 

884  1,950 

384  1,890 


627 
261 

960 
740 

740 

412 

1,530 
1.470 

702 
359 

1,505 
500 

760 
376 

200 
1,455 

737 
358 

1.870 
.380 

660 
375 

1,615 
715 

669 
352 

915 
1,8.55 

573 
334 

230 
1,950 

601 
395 

320 
630 

tons.  lbs. 

1,405  1,396 

1,011  1,865 

1,269  1,840 

888  1,700 

1,1.53  1,000 

1.0.32  5 

1,135  1,655 

1,096  250 

1,036  230 

1,022  770 

928  180 

996  950 


13,006   1,840 


Average  quaiftity  of  Water  Pumped  per  Day,  1893 18,208,278  imperial  gallons. 

"'  iiound  of  Coal    .  .  255.479 
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SCHEDULE   No.  10. 
Comparative  St.\tement  of  Pu.mpiso  1,000  Gallons  of  Water. 


Year. 


1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Cost  of 

Maintenance, 

Main 

Punijiing 

Station. 


65,082  39 
65,579  74 
76,597  16 
76,059  72 
75,360  77 
83,136  12 
89,0(i0  35 
103.202  91 
109,582  56 


(iallons 
Purapod. 


Cost  of 
Mainten- 
ance per 
1,000  gals. 


Cost  of 
Fuel  alone!  en 
per  1,000  !°/PTJ"''-- 
sals. 


I  Total  Ci.st 


l,0O0gals~ 


3,536,482,598 
4,134,376,998 
4,417,938,169 
4,041,964,514 
4,148,781,6.36 
5,249,760,226 
6,534,375,101 
6,659,925,650 
6,640,021,488 


c. 
1.840 

1.586 

1.734 

1.88(1 

1.8I»i 

1  583 

1.362 

1.549 

1.648 


e. 
1.317 

1.015 

1.132 

1 .  120 

i.dfia 

1.038 
0.901 
1.078 
0.973 


e. 
7.240 

0.561 

6.643 

7.591 

8.259 

7.764 

6.261 

6.048 


Memo. — The  cost  of  maintenance  of  Main  Pumping  Station  in  1893  includes 
items  of  extraordinary  expenditure,  as  follows  :  Eno  Steam  Generator,  S2.125, 
thoroughly  overhauling,  and  repairing  the  old  engines,  Nos.  1,  2,  and  3,  87.250.33. 
and  auKjunt  paid  in  settlement  of  Messrs.  Poison  &  Co.'s  account  for  steel  tank, 
81,500,  making  a  total  of  810,875.33.  Eliminating  the  above-mentioned  special 
items,  and  biking  the  same  comparative  basis  of  calculation  as  in  preceding  years, 
the  cost  of  ordinai-y  maintenance  would  be  8f)8,707.23,  and  the  cost  of  maintenance 
per  1,000  eiallons  would  be  801 .485. 
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SCHEDULE   No.   11 
Comparative  !>tatemf..nt  of  Water  Pvmpei>  per  PorNP  «p  Coal. 


Month. 

1889. 

1890. 

1891. 

1892. 
5%  Slip. 

1893. 

gallmis. 

gallons. 

gallons. 

gallons. 

gallons. 

•lanuniy 

213 

225 

220 

209 

236 

Fehriiary 

204 

221 

212 

205 

253 

March 

208 

218 

233 

li>5 

229 

April 

218 

221 

225 

100 

278 

May                                             

20!) 

217 

221 

199 

247 

.( une                                                  . 

2M 

208 

212 

212 

255 

.luly 

212 

217 

21!) 

215 

253 

August  . . 

208 

202 

21!' 

209 

265 

Septembei 

231 

213 

22!1 

20G 

261 

October . 

220 

210 

220 

182 

■     2(i4 

November 

218 

211 

223 

210 

272 

December          

231 
215 

205 
214 

219 

214 

265 

Average. 

222 

203* 

256 

If  10%  slip  allowed,  193  gallons. 


APPKNDIX    "  A. 
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SCHEDULE   No.  12. 

Total  List  ok  .-Vll  Mains  Laid  During  1893. 

(For  Mains  laid  precious  ti>  1S9S,  see  Beports  vf  1S90,  1891  and  ISU^'.) 


Name  of  Street, 
Avenue,  Ktc. 


30-iN.  Pimping 
Main. 

Across    O.T.R.R. 
tracks  


12-iN.  Scb-Mains. 

Carlton 


Side  of 
Street. 


Gerrard    .  .  .  . 
Parliament . . 
Queen  West 
York 


High    Level 
tion    


Stii- 


(i-iN.  Mains. 


Bain  Ave 

North 

Blair  Ave  .    . 

" 

Cecil 

West. 

Church 

College 

North 

Commercial 

Exhibition  Gr'nds 

Gait  Ave 

West  . 

Glen  Rd 

k( 

Centre  Rd 

East . . 

Harbord 

South 

Indian  Rd 

East .  . 

Lake  Shore  Rd  . . 

South 

Logan  .\ve 

West  . 

Mansfield  Ave. . . 

South 

Maple  Ave 

(4 

North  Drive 

North 

Olive  Ave 

n 

Preston  Ave   .... 

East . . 

Queen  East   

South     . 

...... 

•  ■ 

Location. 


No.  ,,f 
Feet. 


From  valves  to  foot  of  bank  on  Front  Street. 


Frfim  Sherbourne  to  Parliament 
"     Parliament  St.  to  Sumach  . 
"     Leslie  St.  to  Logan  Ave.  . . 

Connecting  jog  in  Carlton  St   . . . 

At  intersection  of  York  St.    ... 

From  Front  to  King 

"     King  to  Queen    


Total . 


1  Logan  Ave.  east  to  old  hydrant     .... 

Dovercourt  Rd.  to  Abel  St 

Beverley  St.  west  to  old  main 

Wilton  Ave.  to  Gerrard  St 

McCaul  St.  to  Huron 

Francis  St.  west  to  end 

opp.  D'  'g  Pens  to  rear  of  Grand  Stand. 
"     Pond 

Gerrard  St.  north   

Maple  Ave.  north  to  old  main    

Roxborough  Ave.  to  North  Drive 

Bathu'rst  St.  west   

Lake  Shore  Rd.  north   .' 

old  hydrant  opp.  P.C.B.  H.  to  Indian  Rd 

Withrow  Ave.  to  Bain  Ave 

Grace  St.  east  to  old  main 

Glen  Rd.  to  (jog  in)  Glen  Rd 

Resedale  Rd.  to  (jog  in)  Rosedale  Rd. 

Palmerston  Ave.  to  connect 

south  to  north  of  Hallam  St 

Yonge  to  Victoria 

.Jarvis  to  Sherbourne,  west  side 

east  side  Sherbourne  to  Power  St 


370 


1,430 
1,504 
3,4(i7i 
1>I' 

108| 
928 

h-2-ni 

220 

9,0(i0 


328 
525 
198j 
1,080 
1,230 
184 
45U 

40 
190 
385A 
2otil 
329' 
502 
371 
lt)9i 
188j 
31)7 
53 
1S8A 
247" 
974 
1,592 


IS 
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Mains  Laii.  Di  rixo  1893— C»iiYi»iiif</. 


Name  of  Stkbet. 
AvESVE,  Etc. 


Side  nf 
Street. 


li-lN.  Maiss — Cult 

Main     Pumiiing 

Station 

R..sediile  Rd     ... 

Riiskin  Ave Nurth 

St.  Yincunt East. 


East. 


.''lierboiirne  .  . . 

W.diuer  Rd iWe.st 

West   Lodge  Ave. I   " 
WiHKllnne  Ave.  .  .  Enst. 
Yunge West 


L<H'.*TION. 


Through  and  on  ni>rth  side  new  hoiler-house. 
Froni  North  Drive  south  to  old  main    

"     Perth  Ave.  west    

"     'iruiiville  to  Grosvenor 

"     Onisvenor  to  St.  .loseph 

"     Elm  .Ave.  south  to  hydrant 

"     north  side  St.  Bernard  south 

"     Queen  ti>  Convent  fence    

"     Queen  St.  East  south . 

"     Wickson  Ave.  to  Walker  Ave 

Total 


No.  of 
Feet. 


83i 
254 

2»4 
1.20l| 
184 
257 
28(1 
1,184 
263 

14,085 


Mains  Takks  Ur  axu  Abandoned  dckikg  1892. 


Strket. 


8-iN.  Olu  Iron. 


York  ...... 

•  ^>ueen  West 
Queen  Ea.st  . 


12-ix.  Cement. 


College 


<J-iN.  Ce.ment. 

Church 

Queen      


tJ-iN.  Iron. 


Parliament .  . 
Rosedale  Rd 


4-iN.  Iron. 


Yonge 


Location. 


King  to  Queen 

Intersection  of  Y'ork  St. 
Y'onge  to  Victoria 


Total . 


McCaul  to  Huron  St 


St.  Vincent ; jGrenville  to  St.  Jo.seph  St 

total 


Wilton  Ave.  to  Gerrard  St . 
larvis  to  Sherbourne  St.  . . . 
Sherljourne  lo  Power  St  .  .  . 


Total 

From  8.  of  Carlton  to  n.  of  Carlton  St.  jog. 
"     opp.  the  curve  now  closed  up 


Touil   

From  Wickson  to  Walker  Ave. 


No.  of 
Feet. 


1,228 
lOS 
247  , 

1,58:5 

1,230 
1,500 

2,730 

l.'iSO 

974 

1.568 

3,(;22 

110 
350 

400 

263 
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Summary  of  M.^ins. 

JUiiiiif  lliruiKjiKiiit  the  City  of  nil  Shes  cnul  De.icrijjtions,  iiidi<Uiii;i  those  mi  Streets, 
Goxerumeuty  Priaite  ami  otiier  PmjKity,  ut  end  of  ISlKi. 

Length 

Size  jl,  Keel. 

36-iiich  Mains 2,664 

30    "         "     l,j.023 

24     "         "     24.397 

20     "         •'     3,953 

12     '•     Sub-Mains 223,(ill 

10     "           " i;i,:i20 

«     "           "                7.922 

6     "           "              931,4^5* 

4     "          "               38,632" 

3    "           " 10,203^ 

2     "           "             83U 

1     "           "             3,162' 

Old  Iron  Mains 13,470 

Cement  Mains 9,()S0 

Total  length  in  feec 1,293,410| 

milos 244.964 

T.\BLE  Showini!  Location  and  Description  of  Old  Mains  of  the   Fcknes.s 

System  still  lx  Use. 


Location. 

Description. 

No.  of 
Feet. 

Totals. 

On  John  St.,  from  Queen  and  along 

"  Grange  Rd.  to  Beverley  St 

"  Beverley  St.,  fr.>in  (Grange  Rd.  to  St.  Patrick 
"  St.  Patrick  west  to  Beverley    

12  in.  Cement 

8-in.  Iron . . . 
(( 

6-in.  Iron .  .  . 
,( 

6-in.  Cement. 

840 
250 
750 
480 

2,320 

1,660 
1,240 
1,150 
2,180 
1,200 
1,500 
2,250 

*'  .)ohn  St     from  Kint'  to  Queen  .        > 

'•  Peter  St.,  fn-m  Queen  to  Front  St 

"  Queen  St.,  from  Victoria  to  Jarvis  St 

"  Queen  St.,  from  York  to  Peter    

11,180 

*'   \delaide  St     Yonge  to  Victoria 

340 

300 

1,650 

2,750 

1,300 

560 

2,750 

"  King  St.  West,  from  Simcoe  to  Peter   

"  King  St.  West,  from  Bathurst  to  Peter 

"  McCaul  St.,  from  Caer-Howell  to  College 

"  Caer-Howell.  from  McCaul  to  College  St 

"  Queen  St.  West,  from  Bathurst  to  Peter    ... 

Total 

2,290 

7,360 

23,150 

20^ 
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SCHEDl'LE   No.  13. 

Htdka.nts  Placed  is  Position  muini;  18!)3. 

(Fvr  Iltfdnihti  plHcml   in  /losiVioii  pri'i-imis  to   ISi>S,    see   RepiH'ta  for   IS90,    l>iOl 


Xamtj  ok  Stkket,  Ave., 
Etc. 

Side 
of  Stroet. 

Lol'ATIOS. 

Berkeley.          : 

West     

7  feet 

south  of  Queen  St.  East. 

* 

North    . . .  1 

238    " 
85    " 
141     " 

west    of  Diivercoiut  Rd. 
east     of  Sherboiiriie  St. 
BlcokorSt. 

»» 

12    " 

west   of  Ontario  St. 

" 

t« 

25!>    " 

east     of  Ontario  St. 

'> 

t4 

121:   " 

west   of  Parli  inient  St. 

•  • 

t( 

172    " 

east    of  Parliament  St. 

•• 

l< 

Kil     " 

Metcalf  St. 

>• 

138|  " 
125,    '• 

Sackville  St. 
Ma,>le  PI. 

.. 

Church 

West    .    .. 

204^  " 

north  of  Wilton  Ave. 

i> 

It 

143^  " 
211"  •• 

south  of  Gould  Street. 
Geirard  St. 

'. 

»' 

" 

107    " 

north  of  Gould  Street. 

College  . 

North  .... 

Djipo-site  McCaul  St. 
7  feet  east    of  St.  Georije  St. 

" 



lr,^  '• 

"         Huron  Street. 

Conimercdal  .  .    

»( 

n   " 

"         Francis  St. 

.. 

East     

14GJ  " 
At  iiort 

west   of  Francis  St. 
i-east  corner  of  Hsigarman  St. 

Elizabeth 

Exhibition  Grounds.  .  . . 

In  rear 

of  Grand  Stand. 

^i 

179  feet 
370    " 

north  of  (irand  Stand. 
i%                   >4 

u 

••' 

In  rear 

of 

" 



145.Heet  north  of          " 

" 

320    " 

It                   tt 

Centre  Rd     

East     

■M    " 

"         North  Drive. 

Gait  Ave 

West    .... 

14    " 

"         (ierrardSt. 

Gerrard   

North  .... 

304    " 

west   of  Leslie  St. 

14 

4k 

38(i    " 

Gait  Ave. 

4( 

243i  " 
207  J  " 

east    of  Pape  Ave. 

41 

west   of  Pane  Ave. 

" 

(( 

In  nortli-uaKt  corner  of  Subway. 

n 

(4 

75  feel  west   of  Carlaw  Ave. 
245J  "    east    r)f  Ijogan  Ave. 

ii 

York 

East     

45    " 
131     " 

north  of  Fr<int  St. 
Piper  St. 

H 

t( 

44 
11 

(S8i  " 
U9i  " 

Wellington  St. 
"         Millstone  Lane> 

*( 

»* 

West    ... 

n 
tt 

34    " 

86    " 

135 J  " 

south  of  Pearl  .St. 
north  of  I'earl  St. 
"         Adelaide  St. 

l( 

4t 
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Hydr.ints  Plvoep  1\  Po.sitios  KUKlkti  1893 — Cimtintied. 


Name  op  Street.  Ave., 
Etc. 

.    Side 
of  Street. 

LOORTIO.V. 

York     

Main  Piiiniiing  Station, 

IiuHaii  R.l 

xl  allies 

John 

Lake  Shore  Ril 

Logan  Ave 

West     ..    . 

it 

North 

East     

West    '.'.'.'. 
North  ... 
Wt.st    ... 
North 

South   

Ea.st     .... 

West    

South  .... 

East     .... 

(t 

ii 

West    '.'.'.'. 
Ear.t      .... 

08  feet  south  of  Ricliinond  St. 
123J  "    nordi  of  Uicliniond  St. 
Al  nnrlh-west  corner  of  King  St.  (refix 
North  side  of  new  hoik^r-house. 
154  feet  north  of  (i  T  K.ll.  tracks. 
146    "         "         Queen  West. 
17(1     "         •'         King  St. 
105    "    east    of  Indian  Rd. 
237     "     north  of  Withrow  Ave. 
.\t  north-east  cor.  of  Rosedale  Rd,  (to  r 
Opposite  Rosedale  Rd.  (to  south). 
157  feet  west   of  Indian  Rd. 
504    " 
929    " 

75^  "    .south  of  Hallani  St. 
At  south  end  of  street. 
11   feet   east  of   George   St.    (renewed 

place). 
273  feet  north  of  Grenville  St. 
148^  "         '•         Grosvenor  St. 
At  south-east  corner  St.  Alhan's  St. 
194  feet  north  of  St.  Alban's  St. 
145A  "     south  of  Ma))le  .Ave. 
At  north-ea.st  comer  of  Blevins  St. 
At  north  end  218i  feet  north  of  Queen 

221  feet  south  </  Queen  St.  East. 

519i  " 

8I6J-' 
lOtiSi  "          ** 

ed). 
lortli). 

Hi<'h  Park  Rd 

Preston  Ave 

Poulett  Ave .  . 

Queen  East 

St.  Vincent 

.same 

.< 

Sumacli    

AVest  Liidge  Ave 

Woodbine  A\»e 

St. 

SiMMARV  OF  Hydrants. 


Number  of  Hydrants  set  on  streets  at  end  of  1892 2,709 

"  "  private  and  other  property  at  end  of  1892 ....  59 

2.768 
In  rene-sring,  etc..  Mains  there  were  taken  oft"  the  streets  in  1893 10 

2,758 

.Number  of  Hydrants  additional  set  on  streets  during  1893 63 

"  "  "  private  and  other  property,  1893   .  6 


Total  number  of  Hydrants  in  use  at  end  of  J  893. 


2,827 


APrKNinx 


15. 


List  or  Hydrants  Rsmovbd  orr  Strbkts  ihtrinc.  1893. 


Church iWi-st 


Colleso iNortfi 

(Jawn  Eiist South 

UosiHlnle  Ra I  East 

St.  Viiicc-iit West 


Victoria 
Ynnge  .. 
Ti.rk  . . . 


Location. 


278  feet  north  of  Wilton  Ave. 

27a  feet  north  of  (ioiil.l  St. 

At  iiorth-eiLst  corner  St.  (leorge  St.,  V.W.W. 

At  soutli-east  conuM-  Hcrkekiy  St. 

At  junction  of  Nortli  Diive,  s.e.  cor.,  Y.W.W. 

At  north-west  corner  of  (Jrosvenor  St. 

.\t  soutii-west  corner  of  St.  Ariuins  St. 

Half-way  lieiweeu  Kiiii;  and  .Xdehiide. 

.\t  north-east  corner  .\lexander  St. 

192  feet  south  of  Richmond  St. 
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SCHEDULE   No.   14. 

Total   List   of  All    V.^vlvf.s  Placed  is  Position   dukiso  1893,   showin<;  thk 

Size,  Position,  etc. 

I  For  Vidves  placed  in  position  previous  to  1S9S,  see  Reports  of  1890,  1891  aiifl  1892.) 


Name  of 

Street,  Ave., 
Etc. 

Side 
of  Street. 

Location. 

12-IN.  f- 
Carlton 

TOP  Valves. 

North 

East  line  ( 
West      " 

East 
West     " 

East       " 

44                 (1 

West     " 

44                 44 

East       " 
West      " 
East       " 
In  front  o 
West  line 
North     " 
South     " 
North    " 
South     " 
North    " 
South    " 
North    " 
South     " 
West      " 
Opposite  c 

East  line  t 

it         (( 

East  line  < 
West      *' 

(»                   44 
it                44 

4(                 44 

North    " 

>f  Slierbourne  St. 

4 
( 
4 
4 
4 
( 
( 
4 
4 

( 
4 

Ontario  St. 
Parliament  St. 

«. 

Parliament  St. 

it 

Sackville  St. 

(t 

Sumach  St. 

Rusholme  Rd. 

Front         

Church  St. 

Gerrard 

Leslie  St. 
Gait  Ai-e. 

'• 

Pape  Ave. 
Pape  Ave. 
Logan  Ave. 
F  Engineer's  residence. 

Hii'h  Level  Station      .  .  . 

Qufcn 

South  .... 
East     

West    .... 

44 

44 

44 

North  .... 
South 

(4 

North  .... 

South  . .  . 

North  '.'.'.. 
West    .... 

jf  York  St. 

York 

Front  St. 
Wellington  St. 

(( 

Wellington  St. 

(t 

King  St. 

(t 

King  St. 

(( 

Adelaide  St. 

(4 

Adelaide  St. 

<4 

Queen  St. 

King 

9-iN.  Stop  ^  alves. 
Queen  West      

Armour  St. 
entre  of  Mercer  Reformatory. 

)f  York  St. 
John  St. 

6-iji.  Stop  ^  alves. 

if  Logan  Ave. 

Blair  Ave 

Abel  St. 
Dovercourt  Rd. 

Carlton  . 

44 

Ontario  St. 
SackviUe  St. 

CecU  . . . 
Church  . 

Beverley  St. 
Gould  St. 
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Total  List  of  All  Valves  Placed  is  Position  iniuxu  18il3  -  t'oH<iinif</. 


Name  of  Street,  Ave.,!       Side 

Etc.  of  Slreet. 


Location. 


li-iN.  Stop  Valves — Cou. 

College     

C-iitro  Rd 

Dunbar  Rcl .    

Elm  Ave 

<T:ilt  Ave 

Glen  Rd 

01  idstone  Ave 

HaiLoi-a 

HowUiul  Ave 

Indian  Rd 

Mansfield  Ave 

Maple  Ave 

Niirth  Drive   

(Hive  Ave •. 

<  )ntario    

Preston  Ave. .    

Park  Rd 

Pearl    

Pajie  Ave ' 

Pil>er's  Lane 

(^ueen  Eiast 

Queen  West   

Richmond 

Rosedale  Rd 

Ruskin  Ave 

Sackville 

Sherbourne  

St.  Vincent  .  .    

West  Lfxlge  Ave 

Wijiidbine  Ave. 

MapU-  .\ve 


North 
East 

It 

West 

North 

West 

East 
West 
South 
West 

tl 

East 
South 

North 


West 
East 
North- 
North 

West 
South 


North 

(i 

East 

North 
East 


West 
East 
West 


west 


East  line  of 
South  " 
North  " 
South  '■ 
West  " 
North    " 


South 

West 

North 

South 

North 

East 


North    " 

At  Junction 
East  line  of 
West      " 
North    " 

East 


8- in.  Stop  Valve. 
Queen  East South  .  .    .  1  West  line  of  Church  St. 


West 

East 
West 
South 

West 

North 

South 

South 

North 

North 

South 

North 


St.  (icorgc  St. 
Roxlmrmigh  St. 
North  Drive. 
Hill  St. 
(ilen  Rd. 
Gerrard  St. 
Maple  Ave. 
Dale  Ave. 
Trafal^'ar  .^vo. 
r.iitliiirsi  St. 
Wells  St. 
Wells  St. 
Lake  Shore  Rd. 
Grace  St. 
Glen  Rd. 
Woodland  Ave. 
Rosedale  Rd. 
Palmerston  Ave. 
Carlton  St. 
Hallani  St. 

of  Park  Rd.  and  Gwynne  St. 
York  St. 
York  St. 
Gerrard  St. 
Vi.rk  St. 
(ieorge  St. 
Ontario  St. 
Parliament  St. 
Uovercnurt  Rd. 
Y.  irk  St. 
Y'ork  St.' 
Roxbrjrough  St. 
North  Drive. 
Pertli  Ave. 
Carlton  St. 
Maple  Ave. 
(irosveiior  St. 
(Jrosvenor  St. 
Queen  St.,  W. 
Queen  St.,  E. 
Carlton  St. 
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Valves  Taken  Out  Duking  the  Year  1893. 


Name  of  Street,  Ave, 
Etc. 


36-is.  Stop  Valve. 
Esplanade 

8-iN.  Stop  Valves. 
York iVVest 


Location. 


6-rs.  Stop  Valves. 


Rosedale  Rd 
St.  Vincent 
Simcoe 


6-iN.  Check  Valves 

Brejidalbane South 

Irwin  Ave North 

St.  Albans South 

St.  Joseph's. 
St.  Mary's. 


On  3t>in.  pumping  main  north  of  30-in.  con- 
nection from  No.  4. 


North  lino  of  King  St. 
South     "      .i.delaide  St. 
North     "      Adelaide  St. 
South     "      Queen  St. 


At  intersection  of  Road  now  closed. 
South  line  of  Breadalbane  St. 
North    "       Esplanade  Si. 


West  line  of  Yonge  St. 

"        "       Yonge  St. 

Yonge  St. 

"      Yonge  St. 

"      Yonge  St. 


2(. 
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SrMMARY  OF  Valves  on  Stkeets. 


Size. 

In  use  at  Enil 
of  18  2. 

5 

8 

10 

2 

358 

9 

11 

11 

1430 

4)i 

Put    in   Bur-     Taken  out 
in;,'  18!>3.      Duiin-;  1893. 

1 

Tot«l  at  End 
of  1893. 

Stop  Valves. 
'.Hi   Inches 

m     •■     

•>4 

" 

1 

4 

8 

ir> 

•20       ••       

12       ••       

10       '•       

!t        '  ■          

8        ••           

I'l        ••           

25" 



2 

383 

9       ■ 

I 
48 

13 

4 
3 

8 

147.-1 

4U 

24 

24 

' 

Total 

1920 

76 

8 

1988 

Check  Valves. 

3(i    Inches                         . .    . 

2 
1 

1 

1 

12 

50 

2 

TO        " 

1 

.>4       " 

1 

•Ht        " 

1 

12        "         

0        "        

12 

I               5 

46 

Total 

C7 

5 

62 
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SCHEDULE  No.  15. 
Statement  of  House  SbRvicE.s  Laid  i.\  1893. 


Size  of  Service. 

i-in. 

i^-in. 

l-in. 

l-in, 

2-in. 

3-in. 

4-in. 

6-in. 

Ahell    ... 

1 
2  . 

G 
2 
1 
1 

1 

2 

1 
2 
I 
6 
5 
3 
4 
1 
3 
1 
2 

2 

1 
4 

1 

Agnes. 

Alice         

Albert 

Austin  avenue. .    . 

Admiral    roHil 

1 

- 

Adeliiide,   west 

Brunswick  avenue 

Booth  avenue 

Barton  avenue 

Bellair        

Brock  avenue 

Blair 

1 

Berkley 

1 

1 

1 
1 
1 
1 
1 
1 
2 
1 

1 

Broadview  avenue 

Beatty  avenue 

Brookfield 

Bay 

1 

Carr 

2 

1 

Clintftn  lane 

1 

Phpsf  nut 

1 
2 
1 
1 
4 
1 

Carlton 

College  avenue 

Clifford 

1 

1 

28 
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Hot'SE  Services  Liin  in  1893— Coh/imhW. 


Namk  ok  Street. 

Sub  of  Service. 

J-in, 

S-in. 

i-in. 

1 

1-in. 

2-iu. 

3-in. 

4-in. 

Gin. 

.    ... 

1 
8 
2 

1 
1 
4 
1 
11 
S 

6 

C<'iiunt?rci;il 

Ctiiicord  Hv'eiiiiB 

1 

Cjiinpl>ell 

Chrisrit' 

CrHwforcl 

Crtickt?!'  Hvt'iiuti 

Cow;kii  HveiiUf.           .... 

Church 

Dulhousie 





Dclnw.'ire  h  v  en  vim 

1 

1 

Till  11(1  jis 

t 

7 
7 
4 
7 
1 
1 
1 
4 
1 
2 
*2 
9 
(i 
6 
1 
1 
1 
1 
7 
1 
2 

I 

2 
2 
1 
2 
1 
2 
2 
4 

D'Arcy 

Duprnit 

.   .  .   .   ■ 

1 

Elizabeth 

Elm 

Farley  avenue 

1 

Frc»nt   west 

Frauklyn  avenue    .... 

Gait  avenue 

George 

Cilen  road 

Gwynne  avenue , 

liivenH-                               . 

Hanihurg  avenue 

Hayter 

Harbonl 
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House  Services  Laid  in  lS93—CmUimuu:l . 


Name  ok  Street. 

Size  of  Service. 

J-in. 

§-in. 

l-in. 

l-in. 

2-in. 

3-in. 

4-in. 

6-in. 

2 
2 

T 
1 
3 
4 
3 

Ivv  avenue 

ludiuii  road 

.... 

1 

Jamieson  avenue   .  .    . 
Jones 





1 

2 
12 

I 
1 

1 

1 

1 
1 

1 
1 
2 
1 

13 
11 
4 
2 
1 
5 
1 
8 
9 
3 
2 
5 
1 
1 

Lippiucott 

Milan 

Mill 

1 

Madison  avenue 

MacPherson  avenue. .  . 
MciJill 

"i" 





Mark 

Millstone  lane   ...... 

1 

IVIatilda 

MeJIurrich 

1 

4 

>     5 

1 

.... 

Norfolk 

Xoble 

1 

2 
2 
3 
1 
1 
2 
3 



Ontario 

Oak 

.... 

i 

0 

30 
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House  Sekyicks  Laid  in  1893 — Outi(ti«i(i!(/. 


Name  of  Street. 

SiEK  OF  Servick. 

i-in. 

I-in. 

i-in. 

1-iu. 

2-in. 

3-in. 

4-in. 

6-in. 

f  arli.'iment 

2 
1 
3 
1 
2 
1 
3 
1 

Pearhon 

Portljind 

Phwbe 





Pearl 

1 
1 

13 
4 

1 
3 
2 
1 

1 
1 

2 

Regent 

Reid                            .    . . 

Rusk  in 

1 

3 

1 



Riisliolnie  road 

1 
2 
8 
4 
3 

Roseberry  avenue 

Spencer  iivenue   

S|iringhur.st 

2 
2 

"2 

St    Oofjrtfe 

1 

6 
1 

1 
1 
2 

1 

1 
1 
5 

1 

1 

2 
1 
1 
1 
3 
1 
2 
2 
2 
1 

St.  Enoch's  square 

Smith 



.... 

Scollard 

Shuter                     

1 

2 

Salem 

Sully 

Syniinyton  avenue    . . . 

Shaw 

. .    .. 

St    Paul           

Shanluy  avenue 

St.  Helen's  avenue. . . . 
Tate                

Tyndall  avenue 

Trinity 

1 
1 

.    .    . 

Victoria 

1 
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House  Services  Laid  in  1893 — Continned. 


Name  of  Street. 

Size  of  Servick. 

i-in. 

f-in. 

|-in.      1-in. 

1 

2-in. 

3-in. 

4-in. 

6-in. 

Wnlnier  road     

6 
4 
1 
1 
2 

1 

Wilson  ave 

Wyndhani 

Wallace  avenue 

William  avenue   

Woodland  avenue 

VVascana  avenue 

1 
1 

Wickson  avenue 

Wellesley  Crescent .... 

Wellesley  |)lace 

Wellesly ; . .  . 

Wellington,  west . .  i  •  i ; 

.:■-■ 

■  3 

■  1-3 

1 

1 
1 

9 

Woodbine  avenue 

Warden 

Yonwe 

1 

Yorkville..... •...■.•.::. 

•     1 

Total 

465 

18 

13 

15 

8 

8 

1 

■Al 
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Statembnt  of  Hovsb  Sbrvicbh  in  Usk  ;Ust  Deckmbek,   18;>3. 

Tiital   number  of  services  in  uso  |iroviiiiis  tn  lis~4 

■'  "       kill  during  1874    

1875 

1875 

1876  (by  permit) 

1876  "  

Commiiisiun  187<J 

1876 

1877 

1877 

Corporation  1878 

1878 


JfumbtT  of 

new 

•• 

rfnowixl 

niw 

renewed 

•• 

new 

'• 

renfweJ 

'• 

new 

renewed 

new 

" 

renewed 

•• 

new 

'• 

renewed 

•• 

new 

renewed 

" 

new 

•' 

renewed 

•' 

new 

renewed 

'• 

new 

(i 

renewed 

new 

renewed 

" 

new 

'• 

renewed 

" 

new 

'• 

renewed 

it 

new 

" 

renewed 

" 

new 

" 

renewed 

" 

new 

renewed 

new 

it 

renewed 

" 

new 

'• 

renewed 

new 

" 

renewed 

new 

" 

renewed 

laid  by 


1879.. 

1879. 

1880. 

1880. 

1881 . , 

1881 . . 

1882. 

1882.. 

1883 

1883. 

1884. 

1884. 

1885. 

1885. 

188(5. 

188ti. 

1887 

1887. 

1888 

1888 

1889. 

1889 

1890 

1890. 

1891. 

1891 . 

1892. 

1892 

1893. 

1893. 


Kew  services  in  Yorkville  at  time  of  annexation. 
Parkdale 


Less  number  of  renewed  servi 
Total  services  in  use. . 


1,375 
552 
842 
24 
141 
12 
602 
258 
1,006 
161 
2,189 
IriS 
1,8(51 
97 
1,014 
41 
2,()54 
117 
1,826 
44 
1,766 
54 
2,087 
12 
2,344 
22 
2,93(5 
19 
3,250 
65 
2,990 
65 
3,288 
68 
2.136 
55 
2,058 
63 
1,151 
49 
526 
2 
448 
885 

41,248 
1,321 

39,927 
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CITY    ENGINEER'S    REPORT 


VPO.N" 


Proposed  Enlargement  and  Improvement' 
in  Toronto  Water  Works  System. 


CriT  ENGINEER'S  REPORT  UPON  PROPOSED  ENLARGE- 
MENT AND  IMPROVEMENT  IN  TORONTO  WATER 
"WORKS   SYSTEM 


City  Engineer's  Office, 

Toronto,  October  3(ith,  ISOa. 

To  the  Chairma)!  and  Members  oj   the  Comviittee  on  Works: 

Gextlemkn, — On  the  30'h  .lanuaiy  last,  the  Water  Works  Committee  was 
abolished,  and  the  management  of  the  works  was  transferred  to  this  Department. 

The  Minute  of  Council  bearing  upon  this  subject  contains,  among  other 
things,  the  following  instructions  : 

"It  is  further  recommended  that  the  City  Engineer  be  instructed  to  make 
a  thorough  inspection  of  the  Water  Works  system  and  machinery,  and  report  at 
the  earliest  moment  needeil  additions,  alterations,  etc.,  and  the  cost  thereof,  or 
any  portion  thereof,  as  he  may  deem  necessary,  for  the  purpose  ^  placing  the 
amount  in  the  Estimates  for  the  year." 

At  the  time  these  instructions  were  issued,  the  afi'airs  of  the  Water  Works 
Department  were  known  to  be  in  a  bad  condition.  The  conduit,  which  was 
intended  to  convey  the  water  from  Lake  Ontario  to  the  Main  Pumping  Station, 
had  only  a  few  weeks  previously  met  with  a  disastrous  accident.  Long  sections 
had  risen  to  the  surface  and  broken  in  several  places,  while  portions  still 
remained  projecting  above  and  imbedded  in  the  ice  in  Blockhouse  Bay  and 
Toronto  Harlior.  The  lake  water  being  thus  cut  off,  the  entire  water  supply  of 
the  City  was  being  drawn  directly  from  the  sewage  polluted  harbor,  and  as  a 
natural  consequence  sickness  was  prevalent  throughout  the  City,  typhoid  fever 
threatened  to  become  epidemic,  and  a  general  stale  of  alarm  and  uneasiness 
existt-d  among  the  citizens. 

Under  these  circumstances,  I  considered  my  fir>t  and  most  imperative  duty 
was  to  devote  special  attention  to  repairing  and  replacing  the  damaged  conduit 
and  to  search  out  the  weakest  and  most  dangerous  points  in  the  system,  with  the 
view  to  effecting  a  remedy  and  restoring  confidence  in  the  safety  of  the  water 
supply  for  ordinary  use,  if  possible.  Ibis,  I  think,  has  now  been  partially 
accomplished,  and  it  is  my  only  excuse  for  the  delay  which  has  occurred  in 
presenting  this  report. 

I  have  already  made  several  reports  and  recommendations,  the  carrying 
into  effect  of  which  will  be  to  increase  the  pumping  capacity  and  to  improve  the 
character  of  the  works;  but  as  most  of  these  recommendations  have  already 
been  adopted  and  funds  provided,  it  is  unnecessary  that  I  should  refer  to  them 
here. 
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I  find,  however,  that  the  impression  appears  to  be  general  among  the  Aliler- 
nien  that  I  am  expected  to  enquire  into  and  report  upon  the  whole  (juestion  of 
our  future  water  supply. 

The  only  instructions  1  have  on  this  subject  are  containeil  in  a  resolution  of 
Council  passed  on  the  13th  February  hist,  of  which  the  following  is  a  oo|)y,  viz. : 

"Aid  Davies  moves  that  the  City  Engineer,  while  consi  lering  the  question  of 
our  future  water  supply,  l»e  instructed  to  report  us  to  the  advisability  of  securing 
a  pure  supply  ol  water  by  gravitation  from  Scarboro'  Heights,  and  also  iis  to  the 
cost  of  removing  the  pumping  plant  to  the  lai<e  front  at  that  point,  wiih  the 
necessary  aiains  to  connect  wiih  the  present  system.' 

The  consiileration  of  the  question  of  the  future  water  supply  of  the  City 
involves  a  study  of  the  various  project-  which  have  at  different  times  been 
brought  forward,  each  of  which  has  its  advocates  and  most  of  which  have  recently 
been  discussed  V)  some  e.xteiit  either  in  the  pajiers  or  at  public  meetings. 

i'wo  or  three  otfV-rs,  1  understand,  hnve  been  made  by  different  persons  or 
syndicates  to  supply  water  to  tli>-  City  for  a  stipulated  price  per  1,0(10  gallons, 
delivereil  either  nito  the  existing  miins.  at  some  defined  point,  or  into  Hose 
Hill  Ifeseivoii',  or  a  new  re.-ervoir  to  be  hereafter' constructed  ;  but  1  have  no 
positive  or  otticial  knowledge  reganJing  the  details  ol  these  proposals,  as  they 
were  not  sutftaitled  to  me. 

I  may,  however,  say  with  regard  to  all  proposals  of  this  kind,  that  in  my 
opinion,  the  public  interests  demand  that  the  control  of  the  entire  water  supply 
of  the  City,  in  all  its  bearings  and  details,  should  be  vested  in,  retained  and 
jealously  guarded  by  the  luunicipal  authorities. 

The  following  is  a  list  of  the  various  schemi's  proposed,  so  \n\-  a>  they  luive 
have  come  under  my  notice  : 

1.  From  I  ake  Ontario,  in  the  vicinity  of  .Soarboro'. 

2.  From  Luke  Untaiio,  in  the  vicinity  of  Mimico. 

3.  From  the  Uuk  liidge  I.3kes  and  the  Rivers  Don  and  Kou^e  (by  gravity). 

4.  From  Lake  .Sitncoe. 

5.  From  wells  sunk  in  the  gravel  beds  north  of  the  City. 

li.  From  springs  and  artesian  wells  in  the  Township  of  Erin. 
7.  From  the  vicinity  ol  the  present  intake. 

In  order  to  <li.s|iose  of  the  matter,  us  far  as  I  am  concerned,  I  propose  brit-fly 
to  refer  to  each  of  these  projects,  whidi  I  will  take  seriatim  : 

I Fi!0.M  Lake  Uniakiq,  in  this  Vici.nitv  op  .Sc.»rboho'. 

This  scheme  would  involve  laying  at  least  one  nen  large  main  about 
6J  miles  in  length  to  connect  with  the  existing  system  ;  the  construction  of  new 
wharves  and  buiMing-t  at  .Soarboro'  j  moving  the  present  high  duty  pumping 
plant  to  that  point,  and  probably  tlie  erection  of  an  a<ldittouul  ten-inillinn  gallon 
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ermine,  bpsiiles  involving  n  new  and  Urge  intake  pi|je  or  oomliiit,  whioli  would 
require  to  t.e  over  two  miles  in  length,  if  \l  is  desired  to  diaw  the  wiiter  from  the 
siiine  depth  as  the  jirescr't  intake,  wliicli  is  seventy-five  i'eet  below  the  surface. 
In  prepiiring  the  estimate,  however,  1  have  provided  for  the  intake  to  be  placed 
at  a  depth  of  only  sixty  feet,  which  would  probably  be  sufficient.  By  this  means 
the  lake  roiiduit  cmild  be  shortened  to  9,liOO  feet.  At,  present  prices,  $l,IWiJ,UOO 
is  a  moderate  estimate  for  completing  this  scheme  on  the  above  basis,  so  as 
simply  to  connect  with  the  exi-^ling  sy.->tfm  and  allowing  for  the  UfW  main  to  be 
forty  two  inches  in  diameter,  which  is  as  mu  ill  as  it,  should  be. 

If  a  liundred-million  gallon  reserv  lir  at  Scarlioro'  is  to  be  added as  ap- 
parently required  under  Aid.  Davios'  resolution — in  order  "  to'obtain  a  supply  by 
gravity  from  thalpoint,"the  ahoveestimatewouldhiive  to  bevery  largely  increased. 
The  amount  of  this  increase  I  am  not  at  pr-  sent  in  a  position  to  slate,  because  I 
am  not  in  possession  of  sutlicient  inlormation  regarding  the  topography  of  the 
country,  the  most  suitable  site  lor  the  reservoir,  and  the  character  of  the  sub-soil, 
to  warrant  my  making  any  estimate.  It  was  my  intention  to  have  these  matters 
thoroughly  looked  into,  but  the  appropriation  at  luy  disposal  was  not  suHicient 
to  cover  the  cost  of  the  investigation  necessary.  1  may  say,  however,  that 
Messrs.  Hering  <fe  Gray,  who  in  18^9  nivestigated  and  reported  upon  a  scheme 
for  obtaining  the  water  supply  from  the  vicinity  of  Victoria  I'urk,  estimated 
the  cost  of  a  hundred-million  gallon  reservoir  on  Wells'  Hill  (with  the  necessary 
connections)  at  $305,000,  and  it  is  not  likely  that  a  similar  reservoir  at  Scarboro' 
would  cost  less. 

Under  existing  conditions  I  do  not  think  it  advisable  to  draw  the  water 
supply  of  the  City  from  the  vicinity  of  Scaiboro'  or  Victoria  Park  for  the  follow- 
ing chief  reasons,  viz. : 

1.  The  exposed  position  and  unsuitable  chan'Cler  of  the  shore  for  the 
establishment  ola  pumping  station  and  wharves. 

1'.  The  great  length  to  which  it  ^rould  be  necessary  to  lay  the  suction  jiipe 
or  conduit  in  the  lake,  in  order  to  reach  a  suitable  depth. 

•■?.  The  turbid  character  of  the  water  in  the  Spring,  which  is  reported  on  good 
authority  to  extend  southwardly  into  the  lake  two  miles. 

4.  The  risk  and  uncertainty  of  being  able  to  construct  a  tight  reservoir, 
within  a  reasonable  cost,  in  the  sandy  and  gravelly  soil  on  the  heights  in  that 
vicinity,  in  tiie  event  ot  such  a  reservoir  being  needed. 

I  might  also  remark  that  this  scheme,  if  adopted,  would  not  be  likely  to 
prove  satisfactory  unless  a  new  reservoir,  having  a  capacity  of  at  least  one  hundred 
million  gallons,  is  constructed  at  Wells'  Hill,  or  somewhere  in  that  neighborhood, 
and  that  there  does  not  at  present  seem  to  be  any  great  advantage  to  be  gained 
by  jiumping  the  water  into  a  reservoir  at  Scarboro'. 

II Fkom  Lake  Ontabio,  ix  the  Vicinity  op  Mimico. 

I  am  not  aware  of  this  scheme  ever  having  been  thoroughly  investigated  and 
recommended  by  ai:y  water  works  engineer. 
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My  investigations  hnve  been  confineil  lo  ii  [mrtial  inspection  of  the  sliore 
ami  lake  in  the  early  Spring  ami  a  drive  over  the  country  along  or  near  the 
probable  i-oiite  of  the  rising  uiiiin. 

The  prospect  did  not  appear  sufficiently  inviting  to  justify  much  further 
attention  to  this  project.  Tlie  water  for  a  longdistance  from  the  shore  (pVolinbly 
finm  two  to  three  miles)  appeared  to  be  riled  iiml  dirty.  From  this  I  should 
infer  that  the  shallow  water  extends  out  quite  as  far,  if  not  further,  than  off 
Scarboro',  and  that  the  lake  conduit  would  consequently  have  to  be  a  very  long 
one.  The  length  of  main  required  would  be  considerably  greater  than  the  main 
from  Scarboro' ;  a  new  and  large  reservoir  at  or  about  Wells'  Hill  would  also  be 
needed,  and  the  required  crossii  g  at  the  l\iver  Humber  would  be  likely  to  prove 
a  costly  feature. 

While  I  have  made  no  estimate  of  tlie  cosi  of  this  scheme,  1  think  it  probable 
that  it  would  largely  exceed  the  .*<carboro'  project,  and  that  it  is  less  favorable  in 
other  respects.     1  therefore  do  not  advise  its  adojition. 

Ill From  the  0.<k  Kidge  Lakks  and  tue  Hivers  Don  and  Hougb 

(by  Gravity.) 

t  ■ 

This  project  was  reported  upon  in  1SS7  by  Messrs.  McAIpine  &  Tully,  who 
strongly  advocated  its  adoption. 

In  a  comparison  of  cost  with  pumping  water  from  Lake  Ontario,  they  show 
an  enormous  annual  saving  in  its  favor. 

Taking  daily  supplies  of  twelve,  twenty,  thirty  and  fifty  millions  of  gallons 
as  bases  for  their  calculations,  they  give  the  following  results : 


Daily  Supply. 

Total  cost  of 
W..rks. 

Annual  cost 
(by  gravity). 

Annual  cost 
(by  pumping). 

Annual  saving 

effected  by 

adoption  of 

Gravity  Scheme. 

Gallons. 
12,(KXj,000 

310,102 

8 
3l',404 

$ 
83,120 

8 
.50,71(5 

20,000,000 

4i)O,700 

4-1,028 

l(i],787 

117,159 

30,000,000 

873,000 

63,012 

227,320 

1(52,308 

50,000,000 

1,380,330 

95,213 

37(5,387 

281,174 

With  rega'd  to  these  figures  1  have  only  to  say  that  in  my  o|)inion  they  will 
not  stand  close  scrutiny.  The  cost  of  construction  of  the  giavity  works  appears 
to  have  been  underestimated,  while  the  cost  of  i)umping,  under  ordinary  condi. 
tions,  has  clearly  been  over-staled.  Persons  desirous  of  enquiring  more  fully  into 
these  matters  are  referred  to  the  report  itself  and  to  the  appendix  attached  to 
this  report. 

The  report  states  that  '-when  the  demaml  lor  water  shall  have  reached 
thirty  millions  of  gallons  a  day,  the  annual  saving  by  the  gravity  plan  would  be 
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§162,308,  and  for  fifty  millions,  §281,174,  sufficient  in  each  case  to  repay  the 
whole  cost  of  the  gravity  works  in  less  than  six  years." 

The  concluding  iiaragrajih  is,  however,  the  most  imiiortnnt  one  to  be  found 
in  tlie  whole  rei)Ort.     It  is  as  follows: 

"In  conclusion  ive  have  to  slate  that  our  preliminary  examinations  have 
shown  that  m  iibuiidant  supply  of  pure  ami  wholesome  water  for  any  possible 
future  (lem.ind  can  be  ol.tained  from  the  districts  herein  described;  that  it  can 
be  delivered  .-it  the  same  or  considerable  greater  elevation  than  the  Kosebill 
Keservoir,  at  a  cost,  the  annual  interest  of  which,  including  tlie  expense  of 
nianHgeinent  an.l  renewals,  will  oe  so  much  less  than  the  expense  of  furnishing 
an  equal  quantity  by  pumping,  that  the  saving  in  consider.-ilily  less  than  ten 
years  will  be  equal  to  the  whole  cor.t  of  the  proposed  gravity  works." 

Aft?r  a  careful  perusal  of  the  report  and  a  partial  inspection  of  the  district 
under  consideration,  I  regret  that  I  feel  compelled  to  differ  and  entirely  dissent 
from  the  views,  estimates  and  conclusions  arrived  at  by  the  engineers  who  pie- 
pared  the  report. 

Chemical  analyses  and  ortiinary  observation  show  that  the  water  supply 
f'roii-  a  large  part  of  the  district  is  impure  and  unHt  for  domestic  consumption, 
and  in  my  opinion  it  cannot  be  purified  and  ut.lized  without  entailing  enormous 
and  unjustifiable  expense,  far  beyond  the  estimates.  I  do  not  believe  that  the 
si  heme,  if  carried  into  effect,  would  prove  satisfactory,  and  f  advise  its  rejection. 

IV From  Lake  Simcoe. 

This  scheme  having  been  pretty  thoroughly  looked  into  in  past  years  and 
especially  reported  upon  by  Messrs.  flering  &  Gray  in  1S89,  and  by  a  Committee 
of  the  (^ity  Council  in  1891, 1  did  not  feel  myself  justified  in  incurring  any  expense 
in  undertaking  further  detailed  investigations.  I  liave,  ihi-ri-fore,  after  examin- 
ing the  different  reports,  confined  myself  to  a  visit  to  the  locality,  a  sail  over  a 
portion  of  the  lake  and  a  cursory  examination  of  the  points  from  which  it  has 
been  proposed  to  draw  the  supply. 

Messrs.  Hering  &  Gray  estimated  the  cost  of  the  completed  scheme  to  be 
"at  least  ?7 ,7 11, 325,"  exclusive  of  land  damages.  What  the  additional  cost  of 
these  damages  would  be  is  an  unknown  quantity. 

There  are  many  aiivocates  of  this  project,  some  of  whom,  I  believe,  claim 
that  the  cost  has  been  greatly  over-estimated,  an  I  that  there  are  ways  and  means 
by  which  the  estimates  may  be  reduced.  1  have  not  attempted  to  examine 
critically  into  these  differences,  not  only  because  such  an  examination  would 
involve  an  expemliture  which  I  had  no  means  of  meeting,  but  because  the 
engineers  who  made  the  surveys  and  estimates  are  competent  experts  in  whom 
every  confidence  can  be  placed. 

Without  going  further  into  the  matter,  it  is  sufficient  to  know  that  the  pipe 
line  is  about  forty-six  miles  in  length,  and  that  ten  miles  of  tunnelling  are 
required,  in  order  to  conclude  that  the  cost  must  necessarily  be  enormous,  and 
that,  even  supposing  the  estimates  can  be  largely  reduced,  the  project,  for  the 
present  and  under  existing  circumstances,  is  impracticable. 
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I  slioiiUl.  perhaps,  a<M  that  the  oheiuicftl  analysis  of  lake  Simooe  water 
shows  it  to  lie  greatly  inferior  to  that  of  Lake  ("Intniio,  so  that,  even  assuming 
that  an  ecor.oinical  scheme  for  Viringing  Lake  Simcoe  water  to  the  City  eouM  lie 
devised,  it  would  still  be  inadvisable  to  adopt  it  when  a  better  and  purer  supply 
lies  at  our  doors. 

V From   '.Ykli.s  Sd.nk  in  tur  Gravki,  Bkds  Nouth  ok  thk  City. 

'  I  understand  that  there  are  two  rival  companies  interested  in  this  project, 
but  as  their  proposals  are  not  in  my  possession,  I  am  unable  to  refer  to  them.  I 
may,  however,  say  that  I  visited  North  I'oror.to  in  company  with  som«  of  the 
projectors  in  April  last,  with  a  view  to  gaining  some  knowledge  of  the  source  of 
supply. 

1  was  shown  the  North  Toronto  Pumping  Station,  and  an  excavation  in  the 
gravel  about  a  quarter  of  a  mile  distant  tlieiefrom,  from  which  a  small  stream  of 
water  was  flowing. 

The  North  Toronto  Pumping  Station  is  supplied  from  a  well  a<ljoinin^',  about 
18  feet  in  diameter  and  24  feet  in  depth,  the  normal  depth  of  water  in  the  well 
being  about  8  feet.  The  total  daily  consumption  was  stated  by  the  engineer  in 
charge  to  be  about  S,00(l  gallons.  This  quantity  of  water  is  raised  in  abnut  two 
and  a  half  hours,  and  lowers  the  water  in  the  well  about  4  feet. 

There  is  no  other  water  visible  except  what  1  have  mentioned  above.  The 
theory  of  the  promoters  is  that  there  is  an  immense  undergrouml  flow  from  Lake 
Simcoe  through  the  gravelly  subsoil,  and  that  it  can  be  advantageously  tapped 
by  means  of  driven  wells  in  the  vicinity  referred  to,  and  thence  drawn  off  by 
gravity  to  the  City  after  being  rased  by  pumps  to  the  surface. 

I  am  not  in  a  position  to  deny  the  existence  of  the  underground  river,  but, 
considering  the  exfiense  that  would  be  involved  in  making  satisfactory  tests,  the 
uncertainty  ns  to  the  supply  in  any  large  quantity  holding  out.  nnd  the  extreme 
improbal»ili[y  ol  being  able  to  obiiiin  nnythiiig  apiiroaohing  the  required  quan- 
tity of  water  from  this  source,  coupled  with  the  fact  that  it  would  still  require  to 
be  pumped,  I  think  I  am  justified  in  concluding  that  the  outlook  dois  not  seem 
sufficiently  encouiaging  to  wariant  fur'her  consilera'ion  of  this  project. 

Since  writing  the  above,  I  have  ascertained  that  there  is  now  very  little 
water  in  the  well  referred  to,  and  that  it  can  be  pumped  dry  in  about  ten 
minutes. 

VI From  Si-ri.nos  and  .\rti;sian   Weixs  is  the  Tow.nship  of  Erin. 

This  locality  was  visited  early  in  April.  Its  height  above  Lake  Ontario  is 
about  I, IKK)  feet,  and  its  distance  from  tlie  centre  of  the  City  in  a  direct  line  is 
about  uO  miles.  Three  or  four  flowing  springs  of  exceptionally  clear  and  spark- 
ling water  were  pointed  out.  It  was  subsequently  learned  that  this  water  is  as 
exceptionally  hard  as  it  is  bright.  Mr.  Vanderlip,  who  first  called  attention  to 
this  source  of  supply,  also  pointed  out  the  locality  of  a  bore-hole  in  the  same  vicin- 
ity, which  had  l>een  sunk  in  prospecting  for  oil  some  years  previously.  He 
stated  that  no  oil  was  discovered,  but  that  at  a  depth  of  80  or  90  feet  the  boring 
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tool  sufiilenly  dropped  about  eight  feet,  and  that  water  imruedialely  rushed  to 
tlie  surface.  The  bore  hole  is  not  now  accessible,  as  it  has  long  since  been  filled 
in  and  ploughed  over,  and  nothing  is  to  be  seen  except  a  pudd'ie  of  water  in  a 
field  to  mark  the  spot. 

The  prospects  of  obtaining  a  considi Table  quantity  of  water  from  this  locaUty 
appear  greatly  hotter  than  at  North  Toronto,  hut  if  it  should  pwve  to  be  as  hard 
as  that  flowing  from  the  springs  in  the  same  locality  (which  seems  probable)  it 
v?ould  be  unfit  for  general  use. 

Under  such  circumstances,  and  considering  the  enormous  expense  which 
•would  have  to  be  incuri-ed  in  bringing  the  water  so  great  a  distance,  i  fear  the 
project  cannot  be  seriously  entertained. 

Vir. —  Fro.m  the  Vici.vnv  of  the  Present  fKTAKE. 

Aft'Cr  looking  into  all  the  possible  sources  of  supply — so  far  as  they  are  known 
to  me — the  conclusion  I  have  reached  is  that  I^ke  Ontario  can  be  relied  upon 
to  furnish  better  watpf  than  can  be  obtained  from  any  other  quarter  within 
reach,  and  that  it  is  the  proper  reservoir  from  which  to  draw  the  supply. 

I  am  also  of  opinion  that  the  position  of  the  present  intake  was  wisely 
selected,  and  that  the  future  water  supply  can  be  obtained  from  the  same 
viciiiity,  not  only  to  best  advantage,  but  that  the  difficulties  and  expense  which 
would  be  involved  in  making  any  radical  change  are  so  great  that  it  would  be 
unwise  to  go  elsewhere. 

The  question  of  the  disposal  of  City  sewage  naturally  presents  itself  in  con- 
nection with  any  scheme  for  drawing  the  water  supply  from  Lake  Ontario. 

While  it  cannot  be  denied  that  all  fsecal  matters  ought  properly  to  be 
returned  to  the  earth  from  which  they  have  their  origin,  and  that,  theoretically, 
■it  is  wrong  in  principle  and  dangerous  to  discharge  sewage  into  the  same  body 
of  water  from  which  water  may  be  drawn  for  domestic  use,  yet  it  is  well,  and  in 
fact  we  are  forced  to  look  at  this  question  fiom  a  pr.ictical  standpoint. 

This  leads  to  the  enquiry  as  to  how  tar  and  to  what  extent  injurious  effects 
are  to  be  feared  from  a  continuance  of  the  practice,  assuming,  of  course,  that 
ordinary  safeguards  are  adopted. 

If  we  take  a  hasty  glance  at  our  own  case  as  it  has  existed  ever  since  the 
foundation  of  the  City,  we  tind  that  Toronto,  up  to  the  present  time,  has  con- 
tinued to  pour  its  crude  sewage  into  the  bay  in  front  of  its  own  doors,  and  for  a 
long  period  pumped  its  drinking  water  directly  from  the  same  bay.  We  find 
to-day  that  the  bulk  of  the  sewage  of  200,(100  people  is  discharged  into  the  same 
water  from  which  the  domestic  supply  is  drawn,  and  within  a  radius  of  three  miles 
from  the  Water  Works  intake,  and  yet  chemical  and  bacteriological  tests  show 
that  the  water  at  the  intake  is  practically  pure  s>nd  wholesome,  fhe  health  of 
the  City  also  corroborates  the  correctness  of  these  tests. 

If  we  look  a  little  further,  the  case  appears  still  more  striking  when  we 
consider  the  millions  of  human  beings  residing  on  the  shores  of  the  great  lakes 
and  on  the  rivers  emptying  therein,  all  of  whom  pour  their  sewage  and  waste  pro- 
ducts into  the  same  waters,  which  receive  also  the  drainage  from  hundreds  of 
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thousands  of  acres  of  cultivateil  lanils  with  all  the  Bocompanying  impurilieii  from' 
freshly  manured  fields,  barn  yards,  privies  and  millions  of  cattle. 

The  inference  to  be  drawn  is  that  all  such  foul  mutters,  within  certain' 
limitations,  decompose  and  undergo  a  process  of  self-pin itication  after  being  dis- 
charged into  a  large  body  of  fresh  water,  and  that  beyond  a  certain  distance 
from  the  point  of  pollution,  no  injurious  efTects  are  to  be  traced  or  feareil.  What 
that  precise  distance  is  has  never  been  definitely  or  satisfactorily  determined  sO' 
as  to  admit  ot  direct  cnlculalion  or  the  application  of  any  stan<lard  rule.  Each 
separate  case  requires  special  investigation  and  careful  study,  as  local  conditions- 
must  of  necessity  be  considered. 

Among  the  most  recent  investigations  on  (liis  subject  wiili  whieli  I  am' 
acquainted  are  those  which  were  carried  on  in  th^  town  of  Zurich,  Switzerland, 
containing,  with  its  suburbs,  about  10(1,00)  inlialiitants.  The  average  delivery  of 
sewage  from  the  town  is  stated  to  be  4.40li,000  gallons,  and  the  luaximum 
11,000,0<K)  gallons  per  day.  This  sewage  is  discharged  into  the  iJiver  Limmet, 
which  is  about  9x  feet  in  width  and  Oj  feet  in  depth,  with  an  average  daily  flow 
of  about  2,000,Oi;0 1  00  gallons,  and  a  mean  velocity  of  about  four  miles  per  hour. 
The  conclusions  arrived  at  m  this  case  were  as  follows : 

*  1.  "That  96  per  cent,  of  the  precipitation  takes  place  within  0.3  mile  below 
the  .sewage  outfall. 

2.  "That  within  si.x  miles  of  the  sewage  outfall  the  number  of  bacteria  'alls 
to  the  number  immediately  above  ituit  point. 

3.  "That  the  greater  the  volume  and  velocity  ot  the  river,  the  slower  is  the- 
rate  of  sell-purificatioB. 

4.  "That  so  far  as  concerns  the  sewage,  the  rate  of  self-purification  is  not 
influenced  by  meteorological  changes. 

h.  "  That  under  the  conditions  described,  and  provided  there  are  no  inter- 
mediate sources  of  pollution,  a  river  such  as  the  Limmet,  flowing  at  the  mean 
velocity  of  about  four  miles  per  hour,  wdl  puiify  itself  within  a  distance  of  about 
sixteen  miles  from  the  point  of  poUut'on.'^ 

I  have  dwelt  rather  fully  upon  this  subject,  m  order  to  show  that  providing 
the  City  sewage  is  discharged  into  the  lake  at  a  sufficient  distance  from  the 
Water  Works  intake,  no  injurious  effects  need  be  anticipated.  What  the  safe 
distance  is,  remains  a  matter  for  further  investigation,  and  it  is  a  question  which 
must  before  long  receive  attention,  if  the  City  continues  to  increase  in  popula- 
tion,  as  it  undoubtedly  will. 

At  the  present  time  the  water  supply  is  drawn  from  Lake  Ontario,  at  the- 
bell-buoy  crib,  at  a  depth  of  twenty-one  feet  below  zero  level  of  the  lake;  the 
renovation  of  the  6-ft.  st-eel  pipe  extension  to  a  depth  of  seventy-five  feet  not 
being  yet  quite  completed.  The  water  flows  through  2,3.')7  feet  of  wooden  con- 
duit six  feet  in  internal  diameter  to  the  shore  crib  on  Toronto  Island.     Thence 

'  Minutes  of  Proceedings  of  th«  lD«titution  of  Civil  EnRfncors,  Vol.  CXI. 
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the  water  is  conducted  through  a  S-ft.  steel  conduit  to  Hanlan's  crib,  a  distance 
•of  b,0l7  feet,  and  thence  through  a  double  line  of  pipes  across  the  harbor  a 
■distance  of  about  4.600  feet,  to  the  Pumping  Station,  one  pipe  being  of  steel, 
four  feet  ,n  diameter,  and  the  other  cast  iron,  three  feet  in  diameter. 

The  6.ft.  wooden  conduit  is  partially  filled  with  sand,  but  whether  the  .and 
■finds  Its  way  throuizh  defective  joints  in  this  wooden  conduit  or  not  is  at  present 
unc,  I  ta.n.  It  is  a  difficult  matter  to  determine  beyond  doubt  what  is  the  actual 
•condition  of  this  conduit,  as  the  water  supply  cannot  be  shut  off  for  a  sufficient 
length  of  time  to  admit  of  examination. 

The  5-ft.  steel  pipe  also  contains  sand  in  some  places,  and  it  has.  unfortun- 
ately, been  laid  so  iiTegularlv  and  at  so  high  a  level  that  it  cannot  be  relied  upon 
to  furnish  all  the  water  required  in  the  City  at  tiaes  Wh-n  the  lake  may  fall 
more  than  one  foot  below  zero  level,  which  sometimes  happens. 

The  4ft.  st^el  pipe  acros-  the  harbor  cannot  safely  be  relied  upon,  owing  to 
Its  habilitj'  to  damage  bj'  reason  of  its  shallowness  in  some  places,  and  also  by 
reason  of  its  exposed  position  in  the  bottom  of  the  harbor  across  the  ship 
•channel,  where  it  lies  unprotected. 

The  3ft.  cast  iron  pipe  across  the  harl)or  is  believed  to  be  in  perfect  condi- 
tion, but  it  h  too  small  of  itsell  to  deliver  all  the  water  required  in  case  of  dama-e 
to  the  4  ft.  pipe.  "^ 

Under  these  circumstances  it  becomes  necessary  to  devise  means  whereby 
these  defects  may  be  overcome  and  the  required  water  supply  delivered  at  the 
Pumping  Station  with  reasonable  assurance  that  it  will  not  suddenly  be  cut  off, 
diminished  or  polluted,  by  reason  of  the  lake  falling  to  a  low  level  or  from 
accidents  which  are  liable  to  happen  at  any  moment. 

Different  methods  have  been  proposed  with  the  view  to  remedving  these 
defects  and  lessening  the  risks,  either  partially  or  wholly,  and  others  have 
■suggested  themselves  after  a  study  of  the  questions  involved. 

The  following  is  a  list  of  all  these  proposnls  and  suggestions^ 

1.  A  new  steel  conduit  across  the  harbor. 

2.  A.  tu:.nel  under  the  harbor  and  Island  and  into  the  lake  to  a  new  inlet. 

3.  Pipes  laid  in  a  tunnel  under  the  harbor. 

4.  An  auxiliary  pumping  station  on  the  Island  and  forcing  the  water  through 
the  present  conduits  across  the  harbor  to  the  pump-well. 

5.  Transferring  the  Main  Pumping  Station  to  the  Island,  and  pumping  the 
-water  through  either  the  present  conduits  or  through  new  pipes  laid  across  the 
harbor. 

6.  The  same  as  the  above,  only  that  the  force  main  or  mains  should  be 
•carried  across  the  western  entrance  to  the  harbor  on  a  bridge. 

7.  A  tunnel  under  the  harbor  and  a  new  conduit  across  the  Island. 
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I  will  briefly  reffsr  to  each  of  these  projects  in  tlie  or<ler  in  which  they  ar» 
given  : 

(1)  A  new  steel  condnit  aoross  the  harbor  would  be  largely  open  tothcsam» 
objections  as  apply  to  the  existing  pipe,  and  does  not  wholly  meet  the  case. 

(2)  A  tunnel  under  the  harbor  and  Island,  carried  out  into  the  liiko  to  a 
new  inlet  in  deep  water,  would  undoubtedly  be  an  efTective  remedy,  if  practic- 
able;  but  before  any  opinion  could  be  formed  on  this  subject,  a  complete  set  of 
borings  would  have  to  be  made,  and  the  investigations  would  prove  tedious  and 
expensive.  The  project  wouhl  also  be  a  very  costlv  one,  and  need  scarcely  be 
considered  when  the  siime  objects  can  be  attainetl  for  far  less  money,  as  it  is 
unnecessary  to  tunnel  under  the  Island  and  risky  to  attempt  tunnelling  out  into 
the  lake  anywhere  in  the  vicinity  of  Toronto  Island. 

(3)  Pipes  kid  in  a  tunnel  under  the  harbor  would  also  be  an  effective 
remedy,  so  far  as  danger  from  pollution  by  bay  water  is  concerned,  but  the  plar> 
would  prove  an  exceedingly  expensive  one,  and  does  not  meet  all  the  require- 
ments of  the  case. 

(4)  The  idea  of  providing  an  au.xilinry  pumping  plant  on  the  Island  was,  I 
understand,  first  proposed  in  18S7  by  Elias  Rogers,  Esq.,  who  was  then  an  Alder- 
man. The  scheme  was  investigated,  reported  upon  and  recommended  by 
Messrs.  Geo.  C.  Kobb  and  .fohn  Gait  in  the  same  year,  the  sole  object,  apparently, 
being  to  provide  some  •'  temporary  expedient"  for  increasing  the  water  supply 
•'  until  such  time  as  a  general  and  i)ermanent  system  may  be  devised  and  carried 
out."  The  plan  contemplated  the  erection  of  a  tank  •ir  stand  pipe  at  the  Island 
crib  and  raising  the  water  l)y  means  of  a  eentrihigal  pump,  so  as  to  oreate  "  »rv 
artificial  head"  of  about  twenty  feet  above  the  level  of  the  lake  at  that  point, 
with  a  view  of  forcing  22,iiOO,0'Xl  iiallonsof  water  into  the  pump-well  through  the 
old  wooden  4-ft.  pipe  in  Blockhouse  Bay  and  the  3-ft.  iron  pipe  in  the  harbor,  a» 
these  pipes  were  found  to  be  inadequate.  The  estimated  cost  was  stated  to  be 
(liy,0(jO  ;  but  the  cost  of  operation  is  not  given. 

At  the  time  the  above  report  was  made,  the  present  .5-ft.  and  4-ft.  steel 
pipes  from  the  Island  Crib  to  the  City  had  not  been  laid,  so  that  the  necessity 
for  such  an  auxiliary  pumjiing  plant  for  ihe  purpose  of  increasing  the  supply  no 
longer  exists. 

Tlie  scheme  has,  however,  recemly  been  revived,  with  the  view  not  to 
increasing  the  delivery  of  the  pipes,  but  to  prevent  the  inllux  of  polluted  bay 
water  in  case  of  the  pipes  being  leaky. 

In  regard  to  this  scheme,  I  may  say  in  the  first  place  that  the  estimates  of 
IS87  would  be  quite  inadequate  to  cover  the  cost  of  the  enlarged  pumi>ini:  plant 
which  would  now  be  needed,  if  a  sufficient  and  constant  head  is  always  to  be 
maintained  to  force  the  whole  water  supjily  through  the  existing  conduits  under 
pressure,  and  the  annual  cost  of  maintenance  would  be  very  considerable. 

In  the  second  place,  a  complicated  state  of  affairs  would  be  set  up  which 
might  at  any  moment  lead  to  disastrous  results  by  the  flooding  of  the  engine- 
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houses  at  the  Main  Pumping  Station.  This  is  a  Jang'T  which  does  not  appear  to 
have  been  considpieil  in  the  oriirinal  scheme,  and  to  obviate  which  would  involve 
considerable  addition.il  expense. 

In  the  tliiicl  place,  I  may  say  ihit  the  principle  is  wrong,  and  if  carried  out 
it  would  not,  in  my  opinion,  prove  beneficial  or  satisfactory.  Should  leaks  at 
any  time  be  found  to  exist  in  the  condml  through  which  the  water  was  being 
forced,  it  wouUl  result  in  the  waste  of  large  quantities  of  fuel  in  pumping  lake 
water  into  the  bay  and  harbor.  Common  prudence  and  economy  would  require 
that  the  leaks  should  be  found  and  stopped  with  the  least  practicable  delay,  so 
that  after  this  remedy  (which  is  necessary  in  any  case)  had  been  applied,  there 
would  be  no  further  use  for  the  auxiliary  pumping  station.  Tlie  proposal, 
therefore,  appears  to  me  to  be  an  absurd  one. 

(.5)  The  scheme  of  transferring  the  Main  Pumping  .Station  to  Toronto  Island 
and  pumping  the  supply  through  either  the  present  conduits  or  through  new 
pipes  to  be  laid  across  the  harbor,  is  open  to  the  grave  objection  that  in  the 
event  of  serious  leakage,  a  break,  or  accident  to  the  force  main  under  water,  the 
entire  water  supply  to  the  City  might  be  suddenly  cut  off,  and  considerable  time 
would  necessarily  be  consumed  in  asce  taininge.Kactly  where  the  ilefects  existed 
and  in  effecting  repairs.  I'his  sole  objection  is  too  serious  to  warrant  the  adoption 
of  any  such  scheme. 

(6)  The  alternative  project  of  placing  the  Main  Pu:nping  .■Station  on  the 
Island,  and  carrying  duplicate  force  mains  across  the  westHrn  entr.ince  on  a 
britige,  at  or  near  the  Queen's  wharf,  might  be  seriously  considered  it  the  con- 
struction of  a  bridge  of  moderate  height  across  the  ship  channel  would  be 
allowed.  Such  a  bridge  would  undoubtedly  be  of  very  great  service  to  the 
residents  and  to  visitors  to  the  Island,  in  addition  to  its  affording  the  means  of 
supporting  the  force  mains  and  of  renilering  them  easily  accessible  at  all  times. 
The  centre  span  of  the  bridge  would  require  to  be  ab  lut  4i) )  feet  in  length  across 
the  channel,  with  long  approaches  both  north  and  south. 

The  Harbor  Commissioners  have  been  communicated  with  on  the  subjects 
They  will  not  sanction  a  pier  in  the  centre  o''  the  channel,  and  they  require  clear 
head-room  rtbove  the  water  level  of  1.50  feet.  This  latter  requuement  renders 
the  scheme  iirpracticable  not  only  on  account  of  the  enormous  expense  of  the 
structure  that  would  be  required,  but  also  on  accoimt  of  the  excessively  heavy 
gradients  that  would  be  involved,  wiiich  would  render  the  bridge  unserviceable 
for  traffic. 

(7)  A  tunnel  under  the  harbor,  coupled  with  a  new  conluit  across  Toronto 
Island  and  into  the  lake  to  a  new  intake,  appears  to  me  to  be  the  best  solution 
of  the  problem.  It  is  also  one  of  tde  cheapest  and  safest  plans  of  any  so  far 
proposed,  and  I  recommend  its  adoption.  In  my  opinion  it  is  unsafe  to  rely  upon 
the  existing  conduits,  for  reasons  which  1  have  already  explained,  and  /  advise 
that  no  time  be  lost  in  starting  the  works,  the  construction  of  which  will  probably 
take  two  years. 
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Borings  linvp  hcen  mad*"  »t  the  Water  Works  nliiirC  ami  at  Ilaiilnn's  Point, 
for  the  [lurjios-  of  ascertaining  the  nature  of  the  material  to  ho  onooiintered. 
f^haie  rook  was  found  at  a  depth  of  13  (eot  helow  lake  level  (zero)  al  the  putnp- 
ing  station,  and  at  .">.').J  feet  in  ilepth  at  llanlaii's  Point.  The  rook  generally  is 
tirui  and  solid,  but  i«  ol  such  a  nature  that  the  tunnel  would  require  to  be  lined 
throughout  its  whole  len^'th,  which  is  a  little  over  a  uiile.  A  lew  small  water- 
bearing peams  were  encountered  m  boring  through  the  upper  layers  of  the  rock, 
and  more  liorings  are  required  before  the  courses  of  these  seams  can  be  traced 
with  any  certainly  and  the  best  level  for  tlie  tunnil  determined.  If,  however, 
it  is  kept  down  about  lot)  feet  below  the  siirfirce  of  the  liarbor,  the  borings  so  far 
taken  indicate  that  i.o  water  will  be  encountered  at  that  depth  to  hinder  the 
vigorous  prosecution  of  the  work 

My  estimate  of  the  works  ivhich  are  necessary  in  order  to  complete  this 
project  in  a  proper  manner  is  as  lollows  (exclusive  of  land  damages) : 

Tunnel.  6  ft.  6-m.  in  internal  diameter,  5,.'i0l)  feel  in  length,  lined  with 

brickwork,  including  necessary  shaft  at  each  eud  $25i'l,000  00 

Screen  chamber,  valve  bouse  and    connections   at    ifain    Pumping 

Station 20,0(10  00 

Xew  5-lt.  steel  pipe,  flIKi  feet  in  length,  connecting  existing  6-fi.  pipe 
in  Blockhouse  Buy  with  southern  end  oi  tunnel,  including 
specials  and  connections 19,000  00 

New  6-ft.  steel  pipe,  2.-)tHi  feet  in  length  (to  replace  existing  wooden 
pipe),  between  shore  crib  and  bell-buoy  crib,  including  connec- 
tions and  anchorage •6O,0OC  00 

Valve  house  and  settling  chamber  at  south  end  of  tunnel  18,000  00 

New  6-ft.  steel  conduit,  ",(KI0  feet  in  length,  across  Toronto  Island 
from  south  end  of  tunnel  and  into  Ijvke  C>ntario,  including  new 
intake,  valve  house  and  settling  cliamber.. 15S,000  00 

<J2o,00()  00 

In  this  estimate  the  tunnel  is  designed  of  ample  cnpicily  to  deliver  at  the 
Pumping  Station  75,OiK(,iiO  t  gallons  per  >lay,  so  that  no  enlargement  or  duplica- 
tion will  be  necessary  until  the  (,'ity  has  trebled  its  present  population.  Pro- 
vision is  also  made  for  a  duplicate  ti-ft.  steel  conduit  across  the  Island  in  order 
to  avoid  any  tearing  down  or  expensive  alterations  when  such  an  addition 
becomes  necessary. 

In  addition  to  the  project  I  have  recommeniled  and  outlined  above,  further 
works  are  required  in  connection  with  tiie  system  of  distribution. 

I  have  already  recommended  that  a  new  24-in.  main  should  be  laid  along 
Front  Street,  from  Simcoe  to  Sherbourno  Street,  for  the  double  purpose  of 
relieving  the  pumps  and  force  mains  to  some  extent  and  of  affording  better 
protection  against  fire  in  the  heart  of  the  City  than  can  now  be  obtained.  I  beg 
to  renew  this  recommendation. 

*  Tlifg  expenditure  may  poBsilily  be  saved  (or  a  time,  if,  on  further  invcsiiifution.  the 
cxixtinK  8-tt.  wooden  conduit  should  be  found  suitable  to  be  retained. 
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I  also  recommend  that  a  new  36-in.  force  main  be  laid  from  the  intersection 
of  Batliurst  and  College  Streets,  up  Bathurst  Street,  along  Dupont,  McPherson 
and  Yonge  Streets,  and  thence  into  Kose  Hill  Reservoir,  as  shown  on  the 
accompanying  plan.  The  object  of  this  additional  main  is  that  it  will  noi  only 
greatly  improve  the  system  for  tire  protection  and  general  service,  but  that  it 
will  be  a  safeguard  against  accidents  at  the  Main  Pumping  Station  and  will 
lessen  the  risk  of  breakage  and  damage  to  the  existing  force  mains,  especially 
to  those  on  Front  .Street  and  across  the  railway  properties,  [t  will  also  afford 
the  means  ol  maintaining  the  best  possible  pressure  on  the  mains  at  times  when 
it  may  be  necessary  to  stop  all  pumping  operations  which  sometimes  cannot  be 
avoided. 

r  also  recommend  that  the  30-in.  main  on  Wellington  .Street  be  extended 
eastwardly  from  John  Street  to  Simcoe  Street,  for  the  purpose  of  improving 
the  circulation  and  rendering  the  system  more  complete  and  secure  against 
accidents. 

I  also  recommend  that  a  new  12-in.  main  be  laid  on  Avenue  Road,  from 
Davenport  Road  to  Bloor  .Street,  for  the  purpose  of  improving  the  supply  in  the 
high  service  district. 

The  following  is  the  estimate  of  the  entire  works  herein  recom;neiided  : 

Total  cost  of  tunnel  scheme  .as  outlined  above $525,000 

16,000  ft.  of  36-in.  force  main,  from  intersection  of  Bathurst  and  Col- 
lege Streets  to  Rose  Hill  reservoir,  inolmling  valves  and  spesials.etc       135,000 

1,(KX)  ft.  of  30kin.  pipe  on  Wellington  Street,  from  .John  to  Simcoe 

Street,  including  valves,  etc 8,000 

24-in.  main  on  Front  Street,  from  Simcoe  to  Sherbourne  Street,  includ- 
ing valves  and  specials,  etc 36,000 

12-in.  main  on  Avenue  Poad,  from  Davenport  Road  to  Bloor  Sireet....  5,.5()0 

Total sfTlU.OuO 

In  addition  to  the  above  there  are  minor  improvements  and  alterations 
which  will  be  required  from  time  to  time,  but  they  are  not  deemed  of  suflBcient 
importance  to  call  for  special  reference  in  this  report.  I  may,  however,  say  that 
the  district  on  the  east  side  of  the  River  Don,  lying  to  the  north  of  Gerrard 
Street,  will  before  very  long  require  attention.  It  lies  at  a  high  elevation,  and  is 
supplied  off  the  low  service  system,  which  is  scarcely  ailequale  und.-r  e.xisting 
.'•rrangements,  to  aflford  an  effective  fire  protection  service. 

Attached  hereto  is  a  map  showing  in  outline  the  improvements  I  have  pro- 
posed and  recommended,  and  also   an    appendix   giving  the  cost  of  pimiping 
under  varying  conditions,  and  other  information  of  interest. 
I  have  the  lionor  to  be,  G.-utlemen, 

Your  obedient  servant, 

E.  H.  KEATING, 

Cily  Engineer. 
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Al'l'KNniX. 

(Fitr  exptannlory  notes  see  pnije  SS.) 
ScHEiirLK  No.   1. 
First  Ci>at  of  Conatriirtinn  of  ComtiiUs,  Piimpiiu)  Engines,  etc.  (exdnsire  of  dislrihti- 
liou),     Toronto     Wnter     iri</An,     ami     Amiiial     Chanies    thereon,    tis   ot    Slst 
l>ecember,  1S9^. 


WOKK. 

• 

Cost. 

Interest 
Annually. 

Sinking  Fund 
per  annum. 

Total 
annual  charge 

Works  under  commission, 
including    wooden   and 
iron  conduits,  Nos.  1  <V 
2  pumping  engines  and 
buildings,  tillering  basin 
and   all    work    between 
connecting  crib  and  en- 

8          c. 

506,802  27 
40,344  38 

124,295  70 

66,839  23 
189,085  71 

S           c 

30,408  13 
■ 
2,317  21 

4,971  82 

2,339  36 
6,617,99 

?           c. 

6,410  49 
697  54 

2,216  20 

1,294  76 
3,6(i2  84 

§          .c. 
36,818  62 

Wooden   intake   pipe    in 
lake 

3,014  75 

No.  a  engine  and   ajipur- 
tenances  (including   re- 
building)  

High     level     station    (in- 
cluding new  engines  and 
buildings   and    connec- 
tions)  

New   steel   conduits    and 
lake  intake  extension. . 

7,188  02 

3,634  12 
10,280  83 

Total  (grr-ss) 

Less  cost  of  filtering  >>asin 
and     wooden      conduit 
(both  abandoned) 

93.3,367  29 
125,915  02 

46,554  51 
7,654  90 

14,281  83 
1,592  68 

60,936  34 
9,147  58 

Total  cost  of  works  in  use 
at  end  of   \HH'> 

807.452  27 
101,874  82 

39,099  61 
6,112  4K 

12,689  15 
1,288  60 

51,788  76 
7,401  08 

Deduct     depreciation     of 
engines  Nos.  1  and  2   . 

Deduct  difference  between 
cost  of  No.  :i  engine  and 
her   value  as  compared 
witli  Ni>.  4  engine.    . . . 

705,577  45 
42,738  89 

32,987  13 
1,709  55 

11,400  56 
762  03 

44,387  68 
2,471  58 

Deduct  10  p.c.  on  remain- 
der of  plant  for  depreci- 
ation   .  .        .  .  .  .' 

602^38  56 
64,928  17 

31,277  58 
2,609  53 

10,638  52 
877  95 

41,916  10 
3,487  38 

Estimated  present  value. 

5!>7,910  39 

1 

28,668  05 

9,7(i0  57 

38,428  62 
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Schedule  No.  2. 


Hdimated  Viihie  of  CoudnUs  anil  Piimpinfi  Plant  xrhen  Nos.  4  and  5  Unfihies  art 
eumplcted,  aiid  when  th-o  additiotml  Hii/h  Butii  E-iufhus  are  provided  to  replace 
Nos.  1  and  2,  and  also  pronding  for  increasinq  Cowluil  capacity  for  fuitire  needs. 


Work. 

Value. 

Interest  on 
Value. 

Sinking  Fund 

for  do. 

Total 
annual  charge 

Estiniiited  present  value, 
as  per  Schedule  No.  1 . 

"*Estimated  cost  of  Nos.  4 
and  5   engines,  connec- 
tions and  buildings,  etc. 

§                 0. 

597,910  39 
200,000  00 

S           c. 
28,068  05 

7,000  00 

8           c. 
9,760  57 

3,874  26 

S           c. 
38,428  62 

10,874  26 

Total 

Add  cost  of  Nos.  6  and  7 
engines,   of  like  capac- 
ity as  4  and  5 

797,910  39 
200,000  00 

35,608  05 
7,000  00 

13,634  83 
3,874  26 

49,302  88 
10,874  26 

Add  estimated  cost  for  in- 
creasing conduit  capac- 
ity for  future  needs. .  .  . 

997,910  39 
525,000  00 

42,66S  05 
18.375  00 

17,509  09 
10,169  94 

60,177  14 
28,544  94 

Total 

1,522,910  39 

61,043  05 

27,679  03 

88,722  08 

These  engines  were  paid  for  out  of  current  revenue,  and  not  from  debentures. 
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SCHBDCLB     No.    3. 

Ezpenditnre  o»  Aeconiil  of  Pumping  Stations,  (jiving  average  cost  of  pumpin g.- 
1,000  gaHnna  of  water  for  the  gear  1892. 

Main  Pumping  Station  (fiie!,  wnges  and  general  main- 
tenance)    *I03,202  M 

High  Level  Station  (fuel,   wages  anil  general  main- 
tenance;     „  ll),l(>7  09 

_ $113,370  60- 

Gallons. 

Quantity  of  water  pumped  (after  allowing  for  slip) _  T,Olll, 674,226- 

*•  re-pumped  at  High  Level  Station I,34(),2il9,ia0 

Cost  on  above  basis  of  pumping  per  1,0(K)  gallons  for  both  Stations.  1.f)I9c. 

"  •<  "  at  Mam  Pumping  Station  1.474c. 

"  •'  "  at  High  Level  Station  ....  0.75Sc. 

Interf-st  and  sinking  fund  paid  in  1892,  as  per  Schedule  No.  1 $60,936  34 

Rate  of  do.  per  1,000  gallons  pumped .  O..S7Ue. 

Cost  of  pumping  per  1,000  gallons 1.619c. 

"       interest  and  sinking  fund  per  1,000  gallons... .  .87Uc. 

Total  cost  of  pumping 2.4S9c. 

Interest  and  sinking  fund,   if  works  that  have  been 

abandoned  are  deducted $51,788  1& 

Making  cost  of  pumping 1.619c. 

"  interest  and  sinking  fund .739c. 

Total  cost  per  1,000  gallons 2.358c. 

If  further  allowance  is  made  for  ilepreciated  value  of  plant,  the  Id- 

lerest  and  sinking  fund  would  be  $38,428  63" 

Making  the  cost  of  pumping  i)f;r   l/)00  gallons 1.619c. 

Cost  of  interest  and  smking  fund  per  1,000  gallons .54Sc. 

Total  eost  of  pumping  per  1,000  gallons 2.167«i 
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"Schedule  No.  4. 

Estimated  cost  of  pumping  when  Nns.  4  and  5  High  Duty  Engines  are 

completed. 

•Capacity  of  engines 7, 154,000,000  gallons  net. 

Average  of  No.  4,  since  being  put  in  commission. ..441  gallons  per  pound  of  coal. 

•Coal  required  S.llljVo^,  i®  S4..50 $36,500  00 

Uibor 20,567  75 

Kfcpairs,  lubricants,  etc 10,00(1  00 

$67,067  75 

Interest  ami  sinking  fund  on  value  of  plant  (.Schedule  No.  2) 49,302  88 


$116,370  63 

■Cost  of  fuel  per  1,000  gallons .510c. 

''      labor,  etc .427c. 

"       interest  and  sinking  fund  .689c. 


Total  cost  per  1,000  gallons  1.626c. 

.Schedule  No.  5. 
Estimated  cost  of  pumping  when  consumption  shaU  have  reached  40,00'1,000  gallons 

per  day  and  pumping  capacity  has  been  increased  by  the  addition  of  two  new 

High  Duty  Knyines  (6  and  7),  and  also  including  cost  of  increasing  conduit 

capacity  for  future  needs. 

Capacity  of  engines,   14,308,000,000  gallons   (net  average  of  No.  4  forming 
'basis  of  calculation  tor  coal). 

■Coal  required,  16,222  tons,  at  $4.50 $73,000  00 

Labor .....*. 41,135  5li 

Repairs,  lubricants,  etc 20,(H)i)  uO 


$134,135  50 
■Interest  and  .Sinking  Fund,  as  per  .Schedule  2  60,177  14 


Total  annu;il  charge...  $194,312  64 

It  provision  is  made  for  additional  conduit,  to  increase  daily  capacity  for 
future  needs,  the  cost  will  be : 

Coal,  labor,  repairs,  etc.,  as  above $134,135  50 

Interest  and  Sinking  Fund,  as  above $60,177  14 

''                           "              on  $525,000,  as  per  Sched- 
ule No.  2 28,.544  94 

88,722  08 


Total  cost    $222,857  58 


<k)st  per  1,000  gallons  for  labor 0.510c. 

"  '•  fuel 0.427 

-"  •<  interest  and  sinking  fund  0.620 


Total  estimated  cost  per  1,000  gallons 1.557c 
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ScilKDLM.K    No.  I'l. 

CompiirisnM  of  th^  acliial paynifHls  irhich  Ihf  City  iron/rf  hare  to  make  if  one  of 
the  proposeil  offers  to  supj'li/  the  City  Kith  viler  at  Ze.  per  1,000  gallons  »» 
aceepteJ.  and  the  estimated  cost  of  pumpimj  the  same  trater,  based  upon  the 
actual  record  of  No.  4  tngine: 

By  Piiiupiiig  — 

IM.O'W.IKX)  gallons  ilaily=7,l.H,0i)0.OO(»  yeiuly,  after  allowing  for  slip  : 

Cost  of  imiupin^',  a*  per  Schedule  No.  4 $67,067  75 

Interest  ami  sinking  fund  upon  total  debt  of  works.  $226,(ilX)  00 

"  •'  '•     cost  of  Engines  Nos. 

4  and  5 10,874  26 

2:-!(>,S74  a& 

Maintenance  of  other  branches  of  Department 8(i,000  00 

$38:1,942  01 
By  Private  supply — 

7,1.54,000,001  gallons  at  3c  $214,620  00 

Interest  on  sinking  funtl  and  debenture  debt 226,0iHI  W 

Cost  of  maintenance  of  remaining  branclii-s ,S0,OUO  00 

.520,620  Ol> 

Difference  in  tavor  of  pumping $1.30,(')7i    '.•'.> 

Cost  per  1,00')  gallons  by  private  supply   7.277o. 

•'  •'  pumping .T.3()6 

•  

Difference  in  favor  of  pumping 1.91  Ic.  per  1,000  gals. 

In  other  words  : 

Estimated  revenue  from  water  works  I8'.l3    S*4l),000  Ol) 

Cost  if  water  supplied  by  private  company .520,620  00 

To  be  raised  by  taxation  or  by  increased    water  rates SS(),()20  0(> 
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Schedule  No.  7. 

Ciymparitdn  of  relative  cost  of  water  by  pumping  and  private  supply  when  con- 
stimplioH  shall  have  reached  AO,00>,">H)  gallons  per  day  and  high  duly  pump- 
ing plant  is  provided  as  per  Schedule  No.  5. 

By  Pumping — 

Cost  nf  pumping  as  per  Schedule  Xo.  5 $134,135  (10 

Interest  and  sinking  fund  on  total  debt 226,"0O  00 

Maintenance  of  remainder  of  works 80,(1(10  00 

Interest  and  sinking  fund  on  engines  4,  5,  6  and  7        21,748  52 

.^ 401,884  02 

By  Private  Supply — 

14,3(iS,iH)(),liU(i  gallons  at  3c 429,240  00 

Interest  and  sinking  fund  on  debt   226.Ui)0  Oil 

Maintenance  of  remaining  branches 80,001)  00 

735,240  00 

Annual  difference  in  favor  of  pumping ^273.355  98 

II  provision  is  made  for  additional  conduit  cnpaoily  to  provide  for  future 
needs  (he  cost  will  be  : 

By  Pumping  — 

Annual  cost  as  above  S4(il,S84  02 

of  a<lditional  interest  and  sin  king  fund, 

as  per  Schedule  Xo.  2 28,544  94 

§490,428  9& 

By  Private  .Supply — 

Annual  cost  as  above 735,240  00 

Excess  of  cost  by  private  supply §244,811  04 
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SCHEDVLB    No.    8. 

Comparalire  slalfme»t  shotciiii;  the  actual  cost  if  the  titi/'n  u-ater  iti/'ply  for 
lSi)L'.  and  ichat  it  trciild  liave  beeit  hat!  the  Ci'i/  been  suiiplied  f\r  that  year 
by  private  parties  al  'Ac.  per  thousand  gallons. 

Actual  cost  by  Pumping — 

Cost  of  fuel,  iHbor  ami  jieiiPial  uiaintenmice  of  the 

ru»in  pumpiiii:  stntioii $lll3,202  91 

Ditto  bigli  level  station 10,167  tj9 

*1 13,370  GO 
Mnintenance  of  other  branches  of  Department...  (')C,S45  19 
Interest  and  sinking  fund  upon  total  debenture 

det>t  for  water  works  purposes  222,626  00 

If  402,841  79 

Cost  by  Private  Supply — 

7,001,674.226  gallons  at  3c.  j.er  I,o00 ?210,050  22 

Maintenance   of    branches   of    Department  other 

than  main  and  high  level  stations >...        66,S4.5   19 

Interest  and  sinking  fund  on  total  debenture  debt 

for  water  works  purposes ...      222,626  00 

499,521  41 

Excess  of  cost  by  private  supply  at  3n  per  1,000  gallons.     $'.l6,(i79  62 

Revenue  and  Expenditure  : 

Revenue  from  water  works  for  1892 $449,2:)2  78 

Cost  by  pumping  as  above 402,^^41  79 

Surplus  ol  revenue  over  expenditure $46,410  99 

By  Privat-  Supply  the  result  wo  ild  have  been  : 

Revenue  for  the  year «;449,252  7S 

Cost  of  water  as  above 499,521  41 

Deticit,  which  would  have  been  met  by  increased   taxation  or 

by  increased  water  rates $.')0,26H  53 

In  the  calculations  for  Schedules  6,  7  and  8  the  cost  of  remodelling  the 
present  system  in  order  to  distribute  the  water  from  the  north  instead  of  from 
the  south  has  not  been  taken  into  account. 
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Explanatory  Notes. 

Schedule  No.  I  refers  to  the  actual  cost  of  the  pumping  plant,  including  the 
wharves,  engine  houses,  punii>i:ig  engines,  and  all  plant  south  of  the  engine 
house,  also  the  high  level  pumping  station.  The  gross  cost  comprises  the  amount 
paid  for  the  construction  of  these  works  (as  per  annual  reports  of  the  Commis- 
sioners and  Water  Works  Department),  the  annual  charge  for  interest  ami  sink- 
ing fund  thereon  being  also  shown.  The  first  deduction  made  from  this  amount 
is  the  cost  of  the  filtering  bnsin  on  the  Island,  and  the  four-foot  wooden  conduit 
between  llanlan's  Point  and  the  connecting  orib  on  the  Island,  both  of  which 
have  been  abandoned.  The  result  is  the  cost  of  the  works  actually  in  use  on  3Ist 
December,  1892,  and  the  annual  charges  thereon.  Deductions  are  then  made  for 
depreciation  of  Nos.  1,  2  and  3  engines,  being  the  difference  between  the  actual 
cost  thereof,  as  included  in  the  gross  cost,  and  their  present  value.  This  was 
arrived  at  as  follows:  No.  1  is  valued  at  $7,000,  being  the  amount  the  original 
builders  of  this  engine  offered  to  allow  for  the  engine  and  boilers  as  part  pay- 
ment for  another  engine.  The  values  of  Nos.  2  and  3  are  based  upon  their  capac- 
ity and  guaranteed  <luty  as  compared  with  No.  4  engine,  which  cost  $54,408. 

A  deduction  of  10  per  cent,  is  next  made  for  depreciation  of  the  remainder 
of  the  plant.  This  is,  I  think,  a  small  percentage  for  plant  that  has  been  in  use 
on  an  average  upwards  of  ten  years 

Schedule  No  2  shows  the  various  additions  to  be  made  to  the  total  value  of 
plant,  as  per  No.  1,  for  new  engines,  also  probable  e.xtensions  required  in  the  near 
future. 

Schedule  No.  3  gives  the  actual  cost  of  pumping  per  1,0110  gallons  with  low 
duty  engines,  1892;  and  .Schedules  Nos.  4  an  1  o  the  cost  of  pumping  20  and  40 
million  gallons  per  day  respectively  with  high  duty  engines  of  the  same  type  as 
No.  4 — the  calculations  being  based  upon  the  actual  record  of  that  engine  for  the 
eight  months  during  which  it  has  been  in  service — the  annual  charge  for  interest 
and  sinking  fund  on  cost  of  additional  plant  being  also  included.  No.  3  .Schedule 
is  given  for  information  and  comparison,  but  cannot  fairly  be  taken  as  a  basis  of 
calculation  for  the  future,  the  record  being  made  by  low  duty  engines,  which 
were  also  badly  in  need  of  repair. 

Schedules  Nos.  6,7  and  8  are  comparative,  showing  the  relative  cost  between 
a  water  supply  obtained  by  pumping  and  that  purchased  from  private  parties  at 
3  cents  per  i.OO'i  gallons,  the  tirst  two  schedules  being  calculated  for  a  daily 
supply  of  20  and  4C  million  gallons  respectively.  Schedule  No.  8  shows  what  the 
City  would  have  had  to  pay  in  1n!'2  for  the  water  actu.ally  provided  had  it 
been  supplied  by  a  company  at  three  cents  per  thousand  gallons,  and  also 
gives  the  actual  cost  by  the  present  system.  From  this  statement  it  appears 
that  had  the  water  been  supplied  by  private  parties  at  the  rate  above  named, 
instead  of  the  current  revenue  being  sufficient  to  meet  the  working  expenses  and 
give  a  surplus  of  §49,5(iO,  as  was  the  case,  there  would  have  been  a  deficit  of 
$50,000  on  water  works  account,  which  would  have  had  to  be  met  by  increased 
taxation  or  by  an  increase  m  the  water  rates. 
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In  ■^cho'liiles  Nos.  4,  .'i,  i>  anJ  7,  no  allowance  ha?  be^n  mndi"  for  rep'imping 
to  tlie  high  levpl  district,  as  thi»  proportion  of  the  total  qu-mtity  which  wonM 
require  to  he  repuinped  is  nnknown.  In  1S92,  however,  tlie  cost  ol  the  higli  level 
station  vras  less  than  one  tenth  of  that  of  the  main  station,  ami  the  quantity  of 
water  repuinped  was  less  than  one-Hfth  of  the  total  supply. 

Taking  the  relative  cost  of  reuumping  at  the  high  level  station  as  one-tenth 
thai  at  the  main  station,  the  cost  per  thousand  gallons  in  Nos.  4  and  5  would  be 
increased  hy  (l.iiy37  cents.  A  like  amount  should  also  be  added  to  the  cost  per 
thousand  gallons  by  pumping  in  Schedules  Nos.  6  and  7. 

In  calculating  the  annual  cost  of  water  by  private  supply  for  ,'<chfdules  Nos. 
6,  7  and  S  the  large  expense  which  would  necessarily  be  incurred  in  remodelling 
the  distribution  owing  to  the  alteration  in  the  method  of  supply  has  not  been 
taken  into  consideration. 


•  has.    a.    M.VITHEWS, 

Seeretari/  Water  Worlcs  Department. 
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REPORT   ON    DUTY   TRIAL 


€F  THE  BLAKE-CROSS  COMPOUND  FLY-WHEEL  HORI- 
ZONTAL PUMPLNG  ENGINE  No.  4,  AT  MAIN 
PUMPING  STATION. 
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REPORT  OX  DUTY  TRIAL  OF  THE  BLAKE-CROSS  COM- 
POUND FLY-WHEEL  HORIZONTAL  PUMPING  ENGINE 
Na  4,  AT  MAIN  PUMPING  STATION. 


E.  H.  Keating,  Esq.,  Oily  Engineei,  Toronto,  Canadi  ; 

Dear  Sir, —In  complirttice  with  the  following  letter,  received  on  February 
13th,  I  have  made  a  duty  trial  of  the  Blake-Cross  Compound  Fly-Wheel  Hori- 
zontal Pumping  Engine,  lonated  in  the  new  Engine  House  of  the  Toronto  Water 
Works,  and  beg  leave  to  present  a  report  of  the  facts  obtained  by  my  labors  and 
the  conclusion  which  I  have  deduced  therefrom  : 

[Copy  of  letter]  Department  of  Works, 

Toronto,  February  l?.th,  1893. 

Edmund  B.  Weston,  Esg.,  C.  E.  : 

Dear  Sir, — You  are  requested  to  superintend  an  ordinary  commercial  test, 
for  a  run  of  48  hours,  of  the  pumping  plant,  viz.:  a  ten-million-gallon  Blake  en- 
gine, located  at  Toronto,  as  a  whole,  for  the  purpose  of  ascertaining  the  "  duty  " 
of  the  engine  (which  is  equivalfnt  to  the  number  of  pounds  of  water  which  it 
can  lift  one  (1)  foot  high  per  one  hundred  (100)  pounds  of  fuel)  while  pumping 
at  the  rate  of  ten  million  (10,000,000)  imperial  gallons  per  24  hours. 

The  theoretical  displacement  of  the  pump-plungers,  less  4  per  cent,  for 
■"  slip,"  is  to  be  used  in  calculating  the  quantity  of  water  pumped. 

You  are  also  requested  to  sta'e  the  theoretical  duty  of  the  engine,  making 
no  allowance  for  "  slip  "  in  the  pumps. 

The  "  fuel  "  is  to  be  considered  a.'i  the  total  quantity  of  coal  fed  to  the  fur- 
naces of  the  boiler  during  the  test,  +  the  wood  x  0.4,  used  in  starting  the  tires, 
«tc.,  without  making  allowance  for  ashes  and  clinkers. 

Youis  truly, 

E.  H.  Keating, 

City  Engineer. 
Wm.  Hamilton. 

Eeport. 

The  trial  was  comnaenced  on  Tuesday,  Febru!»ry  14th,  at  3.34  p.m.,  but  after 
a  run  of  five  and  one-ha'f  hours  an  abnormal  noise  in  one  of  the  pumps  caused 
me  to  discontinue  the  trial,  for  the  time  being,  in  order  to  have  an  examination 
made  of  the  interior  of  the  pumps  ;  and,  as  I  was  informed  at  this  time,  that  a 
screen  through  which  the  water  passed  from  the  lake  conduit  to  the  pump  well 
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had  only  recently  been  put  in  place,  and  that  it  was  very  probable  thjit  some 
foreign  substance  had  got  into  th<»  purap  in  question,  it  was  d(»e  aed  advisable  to 
hav<>  the  pump  well  pumped  out  and  cleaned  before  again  beginning  the  trial. 
This  was  done  on  February  15th,  and  the  valves  of  both  pumps  were  overhauled 
at  the  same  time. 

When  the  pumps  were  examined  the  majority  of  thft  suction  valves  in  the 
pump  in  which  the  noises  were  discovered  were  found  to  have  pieces  of  lizards 
or  tish  squeezed  under  them,  and  several  lizards  or  fish  nearly  intact,  from  eight 
to  eleven  inches  in  length,  were  found  with  their  heads  jammed  into  the  open- 
ings in  some  of  the  valve  seats  of  this  pump.  The  other  pump  was  in  a  similar 
condition,  although  the  quantity  of  lizards  and  tish  found  under  the  valves  was 
not  as  great.  .\  considerable  number  of  lizards  and  fish  were  also  found  in  the 
pump  well. 

Duty  Triau 

On  Thursday,  February  lOth,  at  10.22  a.m.,  everything  being  in  readiness, 
the  duty  trial  was  once  more  commenced,  and  was  continued  without  interrup- 
tion until  It  was  completed  on  Saturday,  February  ISth,  at  11.31  a.m. 

The  engine,  which  had  been  pumping  in  regular  service  for  a  number  of 
hours,  was  stopped,  and  at  9.28  a.m.  the  fires  in  the  boiler  furnaces  were  drawn 
as  quickly  as  possible  and  the  ash  pits  cleaned.  New  fires  were  kindled  at  9.50 
a.m.,  the  average  scea^n  pressure  at  the  boilers,  by  gauge,  at  this  time  hieing  71 
pounds.  At  10.22  a.m.,  when  the  engines  commenced  to  pump,  the  average 
steau  pressure,  by  gauge,  at  the  boilers  *as  llti  pounds. 

It  was  understood  at  the  beginning  of  the  trial  that  the  engine  should  be 
run  at  full  power  for  4S  hours,  an  I  at  the  end  of  this  period,  no  more  coil  was 
to  be  put  into  the  furnaces,  and  the  enijine  was  to  be  allowe  I  to  pump  as  long 
as  the  contractors'  representative  deemed  it  advisable  for  it  to  clo  so  in  orrler  to 
derive  all  of  the  benefit  [wssible  from  the  fires  U|)on  the  grates,  as  no  allowance 
was  to  be  made  for  any  ashes,  clinkers,  etc.,  which  should  be  found  upon  the 
grates  after  the  engine  had  stopped  pumping,  or  which  should  fall  through  the 
grates  during  the  trial.  In  other  words,  the  total  weight  of  the  coal,  plu-t  the 
total  weight  of  the  wool  multiplied  by  0.4.  which  w.is  to  be  put  into  the  furnaces, 
was  to  be  used  in  co:nputing  the  daty.  One  deviation,  however,  was  made  from 
these  provisions,  as  lt4."<  poun  Is  of  line  coal  t'l  it  dropped  through  the  grates 
when  the  fires  were  first  started,  was  once  more  put  into  the  furnaces  at  the 
latter  part  of  the  trial. 

A I  the  e.Kpiration  of  the  ^$  hours  specified,  the  average  steam  pressure  at 
the    boilers,  by  gauge    was    IIS  pounds.       The  steaa  pressure  co.umanjeJ  to 

decrease  about  30  minutes  later,  and  at  ll.'il  a.m.,  February  18th,  when  the 
engine  stopped  pumping,  the   average  steam   pressure  at  the  boilers,  by  gauge 

was  f>4  pounds. 

The  procedure  which  was  followed  in  regard  to  the  coal  I  considered  justifi- 
able, in  a  commercial  sense,  as  it  is  not  the  custom  of  those  having  charge  of 
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pumping  machinery,  to  have  ashes,  clinkers,  etc.,  that  have  been  diMivii  from 
grates  and  ash  pits,  soreened  or  picked  over,  as  the  small  amount  of  combusti- 
ble which  would  be  saved,  by  either  or  both  of  these  operations,  would  not  be  of 
sufficient  value  to  uompens:(te  f  )r  the  labor  which  would  be  expended  in  obtain- 
ing it. 

Three  of  the  four  boilers  which  were  furnished  with  the  engine  were  used. 
The  boiler  th:it  was  not  used,  I  was  infor.ned  by  those  in  authority,  had  been  in 
alternate  service  with  the  others,  while  the  eui^i  le  was  pumpini;,  since  .January 
l-5th  of  the  present  year.  All  four  of  the  boilers  were  tested  1 1  days  after  the 
trial  was  completed,  by  hydrostatic  pressure,  with  hot  w;iter,  at  a  pressure  of  2l)U 
pounds  per  squire  inch,  by  the  chief  engineer  of  the  •'  Boiler  Inspection  and  In- 
surance Company  of  Canada,"  whose  report,  relative  to  the  same,  I  encloie  with 
this  report. 

The  pressure  gauges  used  upon  the  boilers,  engine  and  force  main,  with  one 
exception,  were  those  belonijing  to  the  engine  and  boilers.  They  were  all  care- 
fully tested  previous  to  the  trial,  as  well  as  the  thermometers  and  barometer 
that  were  med,  and  found  to  be  corr.^ct.  The  gaui;,!  upon  the  force  main  was 
also  tested  at  the  end  of  the  trial  and  again  found  to  be  correct. 

The  scales  used  for  weighing  the  coal  were  teste  1  I'ld  verified  by  the 
Assistant  Inspector  of  weights  and  measures. 

The  manhole  plates  were  removed  from  the  pumps,  and  the  plungers  and 
rods  accurately  measured. 

The  distance  from  the  surface  of  the  water  in  the  pump  well  to  the  centre 
of  the  pressure  gauge  upon  the  force  main  was  determined  by  the  aid  of  a  float 
gauge.  The  elevation  of  the  zero  point  of  the  float  gauge  was  0  6S  feet  above  the 
elevation  of  the  centre  of  the  gauge  upon  the  force  main.  The  float  gauge  was 
carefully  tested  before  the  trial  commenced,  and  was  found  to  h;ive  a  plus  error 
of  0.27  feet.  From  the  average  of  thu  readings  of  the  float  gau^e,  0.95  feet  was 
therefore  subtracted. 

The  level  of  the  water  in  the  boilers  at  the  beginning  of  the  trial  was  care- 
fully measured  and  marked,  and  the  level  was  brought  to  the  same  mark  at  the 
end  of  the  trial. 

I'he  coal  used  (Delaware  and  Hudson)  was  not  of  a  superior  quality. 

During  the  trial,  observations  of  the  engine  counter,  the  steam  and  water 
gauges,  the  pump  well  float  gauge,  the  thermometer.^,  the  barometer  and  the 
level  of  the  water  in  the  boilers  were  recorded  every  half-hour.  Ttie  half-hourly 
observations,  which  were  checked  from  time  to  time,  wer'e  recorded  by  six 
students  from  the  School  of  Practical  .Science,  who  were  divided  into  two  watches 
of  12  hours  each.  In  addition  to  the  half-hourly  observations,  a  series  of  obser- 
vations, averaging  about  one  hour  apart,  were  recorded  throughout  the  trial  by 
myself  personally  during  the  31  hours  that  I  was  able  to  be  present,  and  when 
I  was  not  present,  by  an  experienced  engineer  who  was  detailed  to  assist  me 
from  the  Water  Department. 
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As  the  average  of  the  observations  taken  from  the  iiaiiiie  upon  t!ie  force 
main  is  one  of  the  most  important  elements  llmt  were  useil  in  compntinj;  tlie 
duty.anl  owin;:  to  a  sliglit  vibrution  of  its  pointer,  it  was  necessary  to  exercise 
more  tl>«n  orilinary  care  in  noting  tlie  pressure,  it.  uiay  be  well  tor  me  to  state 
here  thut  the  rlifterence  between  the  average  of  the  two  sets  of  observnilons, 
mentioned  in  the  foregoing  paragraph,  of  this  gauge,  is  less  than  one  quarter  (J) 
of  a  pound. 

The  head,  or  the  height  that  the  water  was  pumped,  was  obtained  by  adding 
the  feet  corresponding  to  the  average  pressure  of  the  gauge  upon  the  .force 
main  to  the  average  distance  from  the  centre  of  this  gauge  to  the  sui  face  of  the 
water  in  the  pump  well.  Noallow.ince  was  made  for  the  Iriction  of  the  w.iter  i;i 
passing  throiiL;li  the  '*  suction  '°  an>l  pumps,  as  wliat  I  considered  was  essential, 
in  order  to  obtain  a  commeri-inl  result,  was  the  actual  distance  that  the  water 
was  raised,  and  not  the  force  that  it  wjis  necessary  to  exert  in  llu'  pumps,  in 
order  to  do  the  woik. 

The  coal  was  weighed  by  three  experienced  men  detailed  from  the  Water 
Department,  who  were  divided  into  three  watches  of  eight  hours  each.  A  check 
was  also  kept  upon  the  weight  of  the  coal  by  an  experienced  assistant  detailed 
from  the  City  Engineer's  Department.  .\8  in  all  oiher  matters  relating  to  the 
trial,  great  care  was  exercised  m  weighing  the  coal.  l"he  cement  floor  in  front 
of  the  boders  was  cleaned  before  the  tiial  was  commenced,  and  the  oidy  coal 
"that  was  allowed  to  remain  upon  this  floor  was  the  coal  in  iheljox  in  which  it 
had  been  weighed. 

Indicator  cards  were  taken  at  intervals  from  the  steam  cylinders  and  pumps 
for  the  purpose  of  detecting  any  defective  action  which  might  otherwise  escape 
notice. 

The  following  table  gives  the  principal  dimensions  of  the  engine  and  pumps, 
and  the  ri-sull.~  which  were  obtained  IVoiu  the  observations  recorded  during  the 
trial. 

DiMKNSIO.NS. 

Diameter  ol  high-pressure  cylinder 29  inches. 

"  low-pressure         •' 58       " 

"  each  of  the  two  piston  rods  5.5   " 

"  •'  '•         pmnp  plunger 2U       •* 

'•  "  •'         pump  plunger  rois _  4..i  feet. 

Stroke  of  steam  pistons  and  pump  plungers  3.982" 

Diameter  of  flywheel    20         " 

Results. 

Duration   of  trial  49  hours,  9  minutes. 

Averagi-    temperature  of  water  in  pump  well    33  degrees. 

Weight  of  one  cubic  loot  of  water 62.42  pounds. 

Dispiacemetit  i)er  revolution  of  the  pump  plungers,  no 

allowance  being  made  for  slip  3.1871   cubic  feet. 

Displacement  per  revolution  of  the  pump  plungers,  al- 
lowing 4  per  cent,  lor  slip 32.516  " 
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235 

4( 

211.8 1  inches. 

116.4 

poumls. 

114.0 

.< 

25.2 

inches. 

280. 

pounds. 

Total  number  of  revolutions ITi.SSS 

.Average  number  of  revolutions  per  minute 3S.2fi.3 

Average  pressure  ol  gauge  upon  force  main  9.i.o6  pounds. 

Equivalent  height .-. 220.1     feet. 

.\verage  distance  from  surface  of  water  in  pump  well  to 

centre  of  gauge  upon  force  main  14.9        •• 

Head,  or  height  pumped  above  surface  of  water  in  pump 

well  

Pressure  of  the  atmosphere  ("l"')  

Average  steam  pressure  at  boilers  by  gauge 

Average  steam  pressure  at  engine  by  gauge  

Average  vacuum  by  gauge 

Wood  used  in  starting  fires  X  0.4  

Coal  put  into  the  furnaces .^0,414. 

Total  weight  of  coal   and  equivalent  wood  put  into  the 

furnaces  during  the  trial  HOfi^i.  •' 

Ashes,  clinkers,  etc..  that  dropped    through  the  grates, 

not  including  144.5  pounds  of  fine  coal  that  was  put 

back  into  ihs  furnaces  6  580.  " 

Ashes,  clinkers,  etc.,  drawn  from  the  grates  at  the  end  of 

the  trial 697.  " 

Total  number  of  gallons   pumped,  no  allowance  being 

made  tor  slip   23,856,548  imp.  gallons. 

Total  number  ot  gallons  pumped,  allowing  four  per  cent. 

for  slip  22,902,286       « 

Average   number   of  gallons  pumped  per  24  hours,  no 

allowance  being  made  for  slip 11,649,136        " 

Average  number  of  gallons  pumpe<l  per  24  hours,  allow- 
ing four  per  cent,  for  slip 11,183,286        " 

DuTV,  no  allowance  being  made  for  slip,  per  100  pounds 

of  coal   I10,591,OIHJ  foot-pounds. 

DcTT,  allowing  four  per  cent,  for  slip  per  100  pounds  of 

coal 106,167,000 

I'he  engine  w-is  pumping  directly  fro  n  the  pump  well  into  the  City  mains 
during  the  trial,  and  the  management  of  the  engine  and  boilers  was  exclusively 
under  the  direction  of  the  Contractors'  representative  The  engme  was  run  by 
three  men.  who  were  divided  into  thr->e  watches  of  eight  ho  jrs  each.  Two  of 
these  men  were  employed  by  the  city  and  the  third  was  furnished  by  the  con- 
tractors. The  Bring  of  the  boilers  wis  performed  by  three  firemen  employed  by 
the  city,  who  were  divided  into  three  watches  of  eight  hours  each. 

When  the  duty  trial  was  finished  the  manhole  covers  were  removed  from 
the  pumps  and  the  pump  valves  e.^cJlmined.  They  all  appeared  to  be  in  their 
normal  condition,  with  the  exception  of  one  valve,  which  had  a  small  piece  of 
wood  wedged  under  it. 
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A  short  time  after  the  pumps  hail  been  exnmine'l,  iit  the  conclusion  of  the 
ilutv  trial,  new  fires  were  started  in  the  boiler  furnaces,  and  the  enijine  was  run 
for  more  than  one  hour  ami  one  half  at  an  average  rate  of  39,S2i)  revolutions  per 
minute.  The  amount  of  water  displaced  by  the  pump  plungers  during  this 
time,  no  alloivance  beinsi  made  for  slip,  was  at  the  rate  of  12,12!, 16*  gallons  per 
24  hours  ,  and,  allowing  tour  per  cent,  for  slip,  at  the  rate  of  11,638,238  gals,  jier 
24  hours. 

During  (he  trial  the  engine  boilers  and  accessories  worked  in  a  satisfactory 
manner,  and  if  the  quality  of  the  coal  that  was  used  had  been  equal  to  the 
<juality  of  coal  which  I  can  recall  as  having  been  used  during  sLx  of  the  engine 
trials  in  which  I  have  taken  an  active  part  or  have  been  present  as  a  spectator, 
I  do  not  hesitate  to  state  that  in  my  opinion  the  duty  of  the  engine  would  have 
been  increased  at  least  5,0(Hl,0()0  foot  pounds. 

As  I  close,  I  wish  to  express  my  appreciation  of  the  valuable  services  that 
were  rendered  during  the  trial  by  the  men  who  assisted  me  from  the  City 
Engineer's  otiice.  the  School  of  Practical  Science  and  the  Water  Department. 

Respectfully  submitted. 

Edmund  B.  Weston, 

Jlf.  Am.  Soe.  C.E.,  .V.  InsL  C  BL 
pKoriDENCB,  March  6lh,  1803. 


RECORDS  ()!''  NKW    KNIJINK    h'lloM  .lANUAIlY    18th,   1893,  TO  MARCH  26Tn,    1893. 

Enuineku's   Lou.— Engine  No.  4. 

Pressure  taken  from  Edisou  Recordiiig  Oauye  Chart,  Tm-onio    Water  Worla^-Main  Pumpiwj  Station. 
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Date. 

Rovs. 

Hours 
Run. 

Imiiorial  (iiiUoiis 
Putiipuil. 

Coal, 

Coal  por 
hour. 

lbs. 

975 

1,006 

907 

870 

908 

927 

8H7.5 

879.6 

943.7 

913 

822 

918 

986 

782 

816 

808 

858 

1,096 

1.095 

1,024 

961 

1,000 

1,056 

1,075 

1,047 

1,047 

1,028.8 

1,083 

1,000 

880 

912 

912 

943.7 

949.9 

1.010 

1 ,070 

1,042 

972.5 
1,062 
970 
1,034.0 
1,001 
1,001 
1,032 
1,001 
937 
9.i7.5 
939 
775 
920.3 
840.7 
970 
905.3 
873 
873 
940 
776 
873 
931 
962 
1,087.8 

Water 
lb.   Coiil. 

442.6 

4.30. 1 

479.9 

496.7 

467.7 

470.6 

494 

490.3 

479.6 

492.7 

531 

480.3 

450 

.560.8 

53(i 

560 

529.9 

417.7 

379.4 

4.52.9 

503.4 

495.6 

449 

457.9 

464.2 

403.9 

471.8 

389 

471 

621 

501.6 

502 

489.6 

487.3 

464 

430.5 

438.9 

409 

43! 

477.5 

448 

457. 5 

467 

442.2 

4.59.2 

420.5 

454.7 

481.9 

558 

488.1 

503.1 

45,1.3 

470.0 

503.8 

499.3 

462.8 

660.8 

611.4 

488.8 

470.2 

426.3 

HeiKl.t. 

241 

244 

243 

245 

238 

23(i 

330 

238 

242 

246 

238 

248 

246 

218 

211 

213 

220 

L'42 

245 

242 

230 

227 

243 

224 

243 

23& 

240 

237 

233 

224 

230 

236 

239 

235 

243. 

238 

239 

243 

242 

242 

238 

244 

241 

243 

243 

234 

244 

241 

237 

239 

227 

240 

229 

239 

239 

237 

213 

230 

244 

240 

247 

237^0 

Duty. 

.liin.   18     

49,0,-i9 
49,24.3 
49,603 
49,497 
36,224 
49,136 
50,073 
49,531 
51,461 
51,l(i8 

.•;i;,9iii> 

50, 156- 
50,478 
49,890 
51 ,682 
51,488 
51,715 
52,207 
40,153 
43,977 
54,453 
56,376 
53,934 
44,358 
55,269 
55,233 
112.838 
47.944 
53,580 
52,254 
52,056 
.52,107 
52,557 
52.664 
.52,1.68 
52,441 
52,007 
51,919 
41,964 
52,692 
62,796 
52,101 
.62,056 
51,910 
52,288 
44.897 
.50,039 
35, 357 
12,317 
34,063 
48,108 
.50,238 
48,4(i4 
50,030 
49,587 
49,493 
49.. 507 
50,789 
43,151 
31,091 
40,064 

24 

24 

24 

24 

18'" 
■"lid 

•   24 
24 
24 
24 
24 

17?;; 

24 
24 
24 
24 
24 
24 
24 
18 
20 
24 
24 
24 

24 
24 

21 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
19 
24 
24 
24 
24 
24 
24 

2l5S 
24 

1«.1S 

16 
24 
24 
24 
24 
24 
24 
24 
24 

2031! 
14i!S 

]0,.357,799 

10,;i90,273 

10,445.133 

10,443,8()7 

7,643,204 

10.367,690 

10,506,403 

10,461,041 

10,868,271 

11,790,448 

7,799,821! 

10..582,91(i 

10,660,8.58 

10,626,790 

10,9(14,902 

10,803,968 

10.911.,S(;t-, 

11,01.5,677 

8,472,283 

9,279,147 

11,489,.583 

11,89.5.336 

11, .380,074 

9,359,538 

11,661,759 

11,654, :  30 

23,808,818 

10,116,184 

11, .305,, 180 

11.026,694 

10,98:i,81(j 

10,994,577 

11,089,527 

11,112.104 

11,006,338 

11,066,061 

10,973,447 

10,973,477 

8,854,404 

11,118.012 

11,139,9.56 

10,993,:ill 

10,983,816 

10,953,010 

11,032,768 

9,473,267 

10.558,229 

7,460,327 

2,598,887 

7,187,293 

10,150,788 

10,000,218 

10,225,904 

10,  .650, 330 

10,462,857 

10,443,(J23 

10,445,977 

10,710,479 

9,104,801 

6,560,201 

8,580.104 

lbs. 
23,400 
24,1.54 
21,703 
21,020 
10,340 
22,248 
21,385 
21,311 
22,039 
21,914 
14,688 
22,032 
23,064 
18,708 
19,584 
19,394 
20,590 
26,370 
22,2.30 
20,488 
22,823 
24,003 
26,342 
2<  1,436 
25,120 
26,120 
50,413 
2(i,000 
24,000 
21.141 
21,896 
21,8.-6 
22,049 
22,799 
24,242 
25,700 
25,024 
23,340 
20,176 
23,280 
24,832 
24.025 
24,025 
24,768 
24,025 
20,150 
23,220 
15,480 
4,650 
14,725 
20,176 
23,280 
21,728 
20,962 
20,962 
22,. 502 
18,624 
20,952 
18,624 
13,590 
20, 124 

IO6.0 

•■     19            

104.9 

"    20 

"    21 

'»     O  1 

"    h'.'...'.  '.'.  

"25 

116.6 
121.7 
111.3 
109.9 
111.9 
116.7 

"    26 

"    27...- 

"     29 

"    30 

'•    31 

Feb.     1 

"       2 

3   

116 

121.1 

126.3 

119.1 

110.7 

122.2 

117.4 

119,3 

"      4 ■ 

119.7 

101  TOT! 

"        6 

93.3 
109.6 

"      8 

"9 

118.8 
112.4 

"     10         

109.1 

•'     13 

"     18 

"19 

102.5 
112.8 
110.4 
110.6 
92.2 

"    20 

"     21 

109.8 
116.8 

"    22 

"    23 

"    24 

"25           .      ... 

ll.•^.3 
118.4 
117 
114.5 

"     26 .. 

"     27 

110.4 
102.4 

"    28 

Mar.    1 

"       4 

104.8 

114 

100.2 

11.5.5 

"       6     

106.7 

/  .  - . .    

"       8     

"      9 

"     10 

"     11 

"     12 

"     13 

•<     14 

111.6 

110.1 

107.45 

111.13 

110.01 

110.94 

116.14 

132.4 

"     15 

"     16   

116.6 
114.2 

"     17   

"     18     

10!l.2 
107.77 

"     19 

"     20     

120.41 
119.35 

"     21 

"     22..-. 

"     23 

109.69 
119.40 
112.80 

"     24 

"     25   

117.52 
112..><0 

"     26 

10,5.31 

Average 

3,011,387 

l,400iS 

635,402,657 

1,341,206 

958 

473,',U 

112,357,760 

Average  duty  f 

or  sixty-one  i\ 

^ys,  112,.' 

67,700. 
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